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1. SAFETY REGULAT I 0NS 



GenersI information 

This counter has been designed and tested in 
accordance with I EC Publication 548, Safety 
Requirements for Elect ronic Measuring Apparstus 
For Class T Inst runents, and has been supplied 
in a safe condition. The present manusl cont sins 
informstion and warnings thst shall be followed 
by the user, to ensure ssfe operstlon and to 
retain the counter in a safe condition. 

Before connecting the counter to the line 
(msins) , visually check the cabinet , controls, 
connectors, etc, to ascertain whether any damage 
has occurred in transit . If any defects are 
apparent , do not connect the counter to the 
line* All components on the primary side of the 
line transformer are CSA approved and should 
only be replaced with original parts , 

In the event of obvious danage, nissing parts or 
if the safety of the cowter is suspected, a 
dais should be sade to the carrier inmedia- 
tely. A PHILIPS Sales or Service organisation 
should also be notified in order to facilitate 
the repair of the counter. 



Grounding 

The counter is connected to ground via a 
three-core line cable, which must be plugged 
into s socket outlet with a protective ground 
contact . No other method of safety grounding is 
permitted for this counter* When the counter is 
brought from e cold to a warm environment, con- 
densation may osuse s hazardous condition* 
Therefore, ensure thst the grounding require- 
ments are strict ly met . 

Any interruption of the protective ground, in- 
slfc or outside the cowter is dangerous. Line 
eKtension c^les aust always have s protective 
ground conductor. 



Opening of the cabinet 

The counter shall be disconnected from all 
voltage sources before it is opened. If adjust- 
ment or maintensnce of the counter with the 
covers removed is inevitable, it shall be car- 
ried out only by a qualified person, who is 
swste of the hazard involved , Bear in mind that 
capacitors inside the counter may still ret sin 
their charge, even if the counter is discon- 
nected from all voltage sources* 

Opening of the cabinet m receiving of psrts» 
eiccept those to Which access can be gained by 
haid, is likely to expose live parts and acces- 
sible terainais that cani be dangerous to life. 



line voltage setting 

Be fore connect ing the count er to the line, 
ensure thst it is set to the local 1 ine voltage* 
On delivery, the counter is set to either T15V 
or 220V, ss indicsted on the line voltage selec- 
tor on the rear panel. If the voltage setting is 
incorrect , set the line voltage selector in 
accordance with the local voltage, before con- 
necting the counter to the line* 



Fuses 

The counter is protected by s thermal fuse, 
located in the line transformer snd a secondary 
fuse, T.6A fsst-blow (not PM 6670) on PCB U1. 
Remove the line plug before fitting a fuse* 
Ensure that only fuses of the specified type sre 
used. If the counter is set for operation on 
1T5V line voltage, but is connected to a 220V 
supply, the thermal fuse will blow immedistely 
to protect the counter. 



Archief RadioDatabase.nl 



BAMA KOPIE 



2, CIRCUIT DESCRIPTION 



Co^#f^s 

^ IntrcNJuction 2-2 

- The Microcomputer 2-2 

- OQ0040 Counter-on- a- chip 2-2 

- Meaauring functions and their input signals 2-4 

- 12 OMH 2 Input Amplifier 2-5 

- Trigger Indicator 2-6 

- Input D Amplifier 2-6 

- The Oscillator 2-7 

- Measuring Time 2-7 

- Hold-off 2-7 

- Microcomputer - 0Q0D40 Communicat ion 2-7 

- Microcomputer - Display - Function Selector CciFtiiunlcation 2-9 

- The Power Supply 2-10 

- 1GHz Prescaler 2-12 



Archief RadioDatabase.nl 



BAMA KOPIE 



2-2 



2 . CIRCUIT DESCRIPTION 



Introduction 

The PM 6670-series of counters are equipped with 
a microccmiputer and a LSI coonter-on-a-chip- The 
microcoinputer reads the setting of the panel 
controls, calculates the result of the measore- 
nient and sends the value to the display* The LSI 
(0Q0040) doea the actual counting, but before 
the signal to be measured reaches the logic cir- 
cuits it is pulse shaped in the input ampli- 
fier. A sifTiplified block diagram of PM 6670... 72 
is shown in Fig* 2*1 . More detailed block 
diagrama can be found in Section 7 (Circuit 
diagrams) * 




Fig* 2*1 Simplified block diagram * 



The Microcotiiputer 

The microcomputer CIC162) used in PM 6670. ..72 
is an 0049 single^chip microcoropyter with an 
8-bit bi-direct ional data-bua and 16 atatic 
input/output porta. The internal memory consists 
of 120 byte RAM (read/write memory) and 2K byte 
ROM C Read-On ly-Memory) for the program* 



The microcomputer performs the following func- 
tions: 

- reads the setting of the controls on the front 

panel; 

- senda control information to 0Q0040 and other 
logic circuits; 

- reads the decade counting registers in OQ0040 
after the measurement ; 

- calculates and aenda the result to the display 

with correct resolution* 

The program flow-chart ia shown in Fig* 2*3* 
QQ0040 Counter-on-a-chip 

The 0(J}040 (IC161) is an in-house developed LSI 

counter-on-a-chip. It contains two 9-decade 
counting registers and an input synchronizing 
and timing control block* Its purpose is tot 

- connect input A, input B, CARRY and CLK to the 
correct decade counting regiater; 

- synchronize the atart/atop of a measurement 

after receiving start /stop request a from the 

microcomputer; 

- act aa a main gate; 

- inform the microcomputer when a measurement 
haa atarted and stepped. 




Fig* 2*2 Block diagram of 0Q0040 
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Iteasyrinq functions mnd their input signals 



Function 


Signals 

Carry 


uset 

A 


J in 

e 


0Q0040 

CLK 


Comment 


COUNT A St art /at op 
by 6 




x1 


X 




The main gate opens and closes after two eventa at 
input B, Single measurement 


COUNT A gated by B 




x1 


X 




The main gate is opened while input 6 ia high. Single 
measurement 


COUWT A manual 




x1 






The main gate Is controlled by the OISPL HOLD 
pushbutton. ST/ST/OATA high meana closed main gate. 


rREQ A 


X2 






xi 


The preacaling factor ia 10, 


FREQ C (PM 6672) 


X2 








The prescaling factor is 256. 


PERIOD A 




X2 




xi 




PHASE A/6 




X 


X 


x1 


See Mote 1 on the next page 


PULSE WIDTH A 




X 




x1 


The main gate is opened while input A is high. Single 
measurement ** 


RATIO A/B 




xi 


x2 






fiPM A 




X2 




x' 




TIME INT single A»B 




X 


X 


x1 


An event at input A opens the main gate and an event 
at input i closes the main gate. Single measur^ent 


TIME INT average A-B 




X 


X 


xi 


See Note 2 on the next page 



t) This signal is counted in OQ0040, 

2) The main gate is synchronized with thia signal. 

The signal is also counted in 0QOO4O. 

A single meaaurement means that the set measuring time does not influence the real measuring 
time. The synchronization conditions for open main gate set the real measuring time. If the set 
measuring time is longer than the real one> the set meaayring time functiom as display time, 
Reading of the regiaters in OQOOAO and calculation of the reault do not start until the sat 
measuring time has terminated. 
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Note 1 (Phase A/6): 



tieasurirtg function 



Total ■eaauring time 



The counting is controlled by two Main Gates in 
0Q0040* One makes a Time Interval Average 
measurement . The main gate is opened by A and 
closed by 6* The other main gate performs a 
period measurement , synchronized by signal 0* 
The clock reference pulses are counted in both 
registers » 




Fig. 2.4 Phase A/B measurement. 



COUNT A start/stop by B MT+40ma 

COUNT A gated by B MT+40ms 

FREQ A MT+45ms 

FREQ C MT+140ms 

PERIOD A MT+45ms 

PHASE A-B MT+75ms 

PULSE WIDTH A MT440ma 

RATIO A/B HT+45ms 

fiPM A MT+SOjiis 

TIME INT average A-B MT+50ms 

TIME INT single A-B MT+40ins 



MT = set measuring time + synchronization time 
120MHz Input Amplifier 

The 120MHz input amplifier is identical for all 
models PM 6670. *.72* Split band circuitry, with 
overlapping range 5., ,150kHz, is used to achieve 

high performance from DC to high frequencies* 
Channel A and B are identical for accurate time 
interval meaaurements. The following circuit 
description applies to both channels, but only 
components for channel A are mentioned. 



Note 2 (Time interval average A-6): 

Two decade counting regi sters are used . One 
counts clock reference pulses while the main 
gate la open. The aums are accumulated. The 
other counts the number of timea the main gate 
has been opened. 
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Fig. 2.5 Time Interval Average measurement. 



The real measuring time depends on the aet 
measuring time, synchronization time and inter- 
nal delay in OQOO^tO. The following table gives 
approx, total measuring times for different 
measuring functions* 



By pulling switch SK115, capacitor C1001 is con- 
nected in series with the input signal, i.e. AC- 
coupling. Attenuation by 10 is accomplished by 
R1001, R1002, R1027, C1018 and C1003, The 

frequency response is adjuated by capacitor 
C1002, see Section 5 (Adjustruents) . When push- 
button SK107 is released, the signal ia unat- 
tenuated and the 1 Mohm input impedance is set 
by resiator R1026. 

Resistor R1004 limits the current. At high 
frequencies, R1004 is bypassed by R1005 and 
C1004, to prevent any degradation of the high 
frequency responae. The maximum voltage allowed 
at input A and B is 260Vj.„,g up to 440Hz, 
falling to 12V|.j,|g for frequencies above 1MHz. 
The zenerdiodes GR101 and GR104 limit the 
voltage to t 2.7V to protect the impedance 
converter* 

Transistors TS101 and T5102 form m HF impedance 
converter. This stage is optimized for high 
frequencies, aa signals below approx 150kHz run 
through IC101. The HE stage gain is 0*95. IC101, 
the LF stage, forms a voltage follower with high 
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input impedance and low output Impedance, This 
stage is preceded by a voltage divider (R1007 
and R1OO0) with an attenuation to match the HF 
stage^ i.e< 0,95. Resistor R1029 la necessary 
to prevent DC shift. Resistor R1028 and capaci- 
tor C1019 compensate for frequency attenuation 
due to R1029 together with the input capacitance 
at IC10T:3, Resistor R1012 preventa signals froin 
the HF stage entering the output of IC101, 

When SK109 ia pushed^ IC101 :6 is connected to 
ground via R1012 and C1010> forming a low-pass 
filter with a cut-off frequency of 50kHz. At the 
same time, the HF stage ia grounded to prevent 
crosstalk. 

At IC102;7, the HF and LF signals are summed, 
IC102 is a fast ampli fier /compare tor with 
Schmitt trigger and hystereais control . In 
AC-mode, normally uaed for frequency measure- 
ments, potentiometer R1018 adjusts the hystere- 
ais band (sensitivity) via IC102:4. In DC-mode, 
normally used for time interval measurements, 
R101B adjusts the trigger level. In this case, 
the hystereais band is set to a minimum. The 
minimum hysteresis band ia set via R1061 to 
approx 15mV; see Section J (Adjustments), 



off, i .e. the trigger indicator LED is turned 

on, indicating that the trigger level ia set too 
high and vice versa* When the input amplifier 
triggers correctly, transistor TS401 is turned 
on and off, i.e* the LED blinks. The LED is lit 

during a time set by resistor R401 and capacitor 
C404, 



S'S'**’* rc^of, 
j 






iow CCi. 




cct 
itfw ret 









Fig. 2.6 Trigger indicator timing diagram. 



Transistors TS105 and TS104 convert the signal 
levels from negative to positive ECL levels, 
i.e, from -1.8. ..-0.8V to -^3.2. , .-^4.2V. 

When switch SK1 10 is pushed, i.e* COM mode, the 
input B comparator is connected to channel A* 
The advantages of having this switch after the 
input circuit are less crosstalk, no increase of 
input capacitance, no decrease of input resis- 
tance possibilities to use the low-pass 
filter* 



Trigger Indicator (PM 6671. .*72) 

The output from the 120MHz input amplifier, ia 

connected to a LED on the front panel via a 

trigger indicator circuit* The line receiver 
IC401 is .configured aa a comparator. Pin 11 of 
IC401 seta the reference voltage, V|35=-1,3V* 
When the voltage at IC401 : 5 is lower than the 
voltage at IC401:4, transistor TS401 is turned 



Input D Amplifier 

This Schmitt trigger/ amplifier is an AC-coupled 
input for external reference C or for rat io 
measurement) , The output is a positive ECL 
signal , as shown in Fig. 2.7. 
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Fig. 2,7 A 100kHz sine- wave with 2Vpp ampli- 
tude, connected to Input D, 
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The Qacillator 

The crystal KT151 ia connected in the feedback 
loop of IC1510* The circuit oscillates with a 
frequency of 10MHz* The resistor fl1157 increases 
the output impedance of IC151B and makes the 
oscillator more atable* Internal or external 
reference (clock signal) can be selected with 
switch SK114 on the rear panel. Even if ani 
external reference is used, the internal refe- 
rence is still used as a clock signal to the 
microcomputer. When m optional oscillator is 
installed in the counter, the crystal KT151 muat 
be removed. IC151B will then be used as an amp- 
lifier. IC151C is a buffer amplifier between the 
oscillator and the logic circuits. Output pins 
14 and 15 of IC151C give two complementary ECL 
signals, which are converted to TTL signals in 
the differential amplifier TS131 and TS132. The 
TTL signal is available at INT STD OUT on the 
rear panel. This output can be used as an exter- 
nal input signal to another counter. The lOHHz 
clock signal is divided by two in IC152A to pro- 
vide a 5MHz clock signal for the microcomputer. 
The 5MHz signal is also divided by two in IC1526 
to provide a 2,5MHz clock signal for the 
optional Bus Interface PM 9696 via BU101j9. 

Measuring Time 

IC155 ia used as an astable multivibrator, with 
the MEASURING TIME potentiometer controlling the 
frequency. The output from IC153 pin 3, see 
F ig. 2.8, is connected to the microcomputer 
input T1 . The pulae duration is measured end 
converted to a measuring time, which can be 
varied in 33 steps per decade between 
lOma, ,.96s. 



The space between pulses is set by R1167 and 
Cl 156. The pulse duration is set by R1166, 
R1167, C1156 and the ME^filNG TIME potentio- 
meter R1 on the front panel . Potentiometer R1164 
is uaed for adjusting the max pulse duration to 
1 .Bins. 

I f the jumper DVIOt ( TEST ) is removed , the 
counter is set to the self-test mode; aee 
Section 4 (Self-test) . 

Hold-off (PM 6671 only) 

During the set hold-off time, the counter 
ignores re- triggering (channel A) or stop trig- 
gering (channel B) . IC153 is configured as a 
monost^le flip- flop. It is triggered by a pulae 
from OQ0040 pin 7. The hold-off time, i.e. the 
time until the flip-flop ia reset , is set by R2, 
fill 38 and Cl 150. The minimum hold-off time is 
adjusted by R1148; see Section 3 (Adjustments) . 



Microcomputer - 000040 Commiunication 

The signals from the input amplifiers are con- 
nected to an ECL network (IC130 and IC151), 
controlled by the SLOPE pushbuttons. The channel 
A signal ia connected to OQ0040 input A (pin 1 ) 
and, after dlviaion by 10 in IC160, to the CARRY 
input of OQ004Q (pin 28). The channel 0 signal 
ia connected to 0QO040 input B (pin 27) and the 
clock reference signal is connected to the CLK 
input of 0Q0040 (pin 2). For time and ratio 
ineasurements, the signal ia connected to pin 1 
(A) and pin 27 (6). If the CHECK pushbutton is 
pushed, the signals from the input amplifiers 
are disconnected from OQ0040. Instead, the 10MHz 
clock reference is connected to both input A and 
B of 000040. 




Oti i pu t from 
IC 153 pm 3 





f tm^ 


/. Srns 


ID ms 
S€s 



Fig. 2.8 The pulse duration is converted to a 
measuring time in the microcoraputer. 
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When IC162: 30 is at logic low, the C channel 
im 6672 only) ia connected to the CARRY input 
of 0Q0040 via IC132* When 1C162: 30 is at logic 
high, the input C aignal ia disconnected* If the 
CHECK pushbutton is pushed while input C is 
selected, the 10MHx clock reference signs! is 
connected to the CARRY input of OQOO^ via 
IC160. 

Before s mesaurement, the microcomputer resets 
the registers in 0Q0040 by setting pin 23 
(RESET) high sr>d makes 0Q004Q resdy by sending 
39 information bits* The information is sent in 
aerial format to ST/ST/DATA, one bit for each 
positive-going slope of DATA CLK; see Fig. 2.9, 




Fig . 2*9 The microcomputer sends information 
needed to make 0Q0040 ready for a measurement. 



When pin 28 of the microcomputer goes low again , 
the measurement starts as soon as the synchroni- 
zation conditions are met. With EXT CONTROL it 
is possible to delay the start until a positive 
pulse is received at EXT CONTROL. 0Q0040 pin 24 
(READY) goes low and the microcomputer acknow- 
ledges by setting ST/ST/OATA high* The micro- 
computer then starts to count down the aet 
measuring time * During the actual measurement 
the microcomputer and 0Q0040 do not communicate* 

When the aet measuring time haa elapaed, the 
microcomputer sets SCAN CLK/STOP low* 0Q0040 

terminates the measurement when the synchroniza- 
tion conditiona are met and aets READY high* The 
contenta in the 1B decade counting registers in 
0Q0040, are then aent in BCD format to the 



microcomputer from microcompu- 

ter reads one decade at a time snd steps to the 
next decade by sending clock pulaea to SCAN 
CLK/STOP* To read a digit, TBD CONTR ia set 
high. To find out which decade ia read, the 
microcomputer senda clock pulses tp SCAN 
CLK/STOP until DECADE 9 (pin 8) goes high. This 
indicstea that the position is decade 9* The 
microcomputer starts reading; see Fig* 2.10. 

When all 18 decade counting registers have been 
read, the microcomputer calculates the result 
snd senda it to the display. It resets 000 040 
and a new measurement can start* 



The function COUNT A Manual ia initiated by 
releasing DISPL HOLD and terminated by pushing 
DISPL HOLD* The pushbutton DISPL HOLD controls 
the signal ST/ST/DATA, which controls the main 
gate in 0Q0040* ST/ST/DATA is low for an open 



main gate, i.e. pulses 



SCAN CL/< / s TO 
OQ ODBC'S 



DCCADE 9 
OQ 00^0 
33 

tbd contr 
JL.C 29^ 

OQ 00^0* 17 



sre counted. 



nrnrni rnrnn^ 
n 

_(TJTJlJT_rLTI_n_ 



Fig* 2* 10 A new digit ia read after each pulse 
to SCAN CLK/STOP when TBD CONTR is high. 



Example: 

Function selector settings 

- select PERIOD A and push CHECK 

- set measuring time to 10ms 

- aet the input E switch to EXT RESET 

- do not uae hold-off (PM 6671) 

A suitable trigger signal for an oscilloscope ia 

availdjle on 0Q0040 pin 23 (RESET). 
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Fig* 2*11 Timing disgrams for microccmputer end 
0Q0040 communication. 



Hicrocomputer - Display - Function Selector 
Common i cat ion 



The display, decimal points, unit indicator and 

function aelector are scanned by the microcompu- 
ter* During each scanning cycle the microcompu- 
ter sencte out the measured result and reads the 

setting of the function selector* Each digit is 
sequentially turned on for 0.5ms. The measure- 
ment can be sent both to the display and an 
installed option via connector BU101. The micro- 
computer pin 58 (P27) controls the information 
flow. 



P27 low: the display snd function selector is 

addressed 

P27 high: the installed option is addressed 

The bidirectional data bus DB0+ * *0B7 on the 
microcomputer is used for sending information to 
the display and receiving information from the 
function selector. The microcomputer pin 8 (RO) 
and pin 10 (WR) control this information flow, 

WR poa flank; information is sent to the display 
RO poa flank: information is received from the 
function aelector 

Four bits, DB4. ..0B7, are used for sending (in 
BCD format) the digits to be displayed. Each 
digit in the display shows its specific value 
for a period of 0.5ms, The digit's value is 
latched and decoded to a seven- aegment format in 
the segment decoder/ driver ( 1C201 ) . The 
remaining four bits, DBO, , ,065, are used for 
addressing the digit to be displayed. This 
address is sent in BCD format. The address is 
latched in the address latch (IC164) and decoded 
in the digit decoder (IC165). Only one of the 
outputs in the digit decoder ia high at a time. 
Thia high signal, opens the corresponding digit 
driver for 0.5ms* At the same time, the digit's 
value is aent from the segment decoder/driver. 
During the following 0*5ma, the next digit is 
turned on, snd so on, 

The current through a LED display flows from the 
'►5V supply through the digit driver transistor, 
the lighted segments and then to earth via the 
segment decoder/ driver . All digits have s deci- 
mal point. Digit drivers 1. . .6 also hsve a unit 
indicator LEO connected. Signal lines P24 (pin 
55) snd P25 (pin 36) of the microcomputer 
control them. 

P24 low; a decimal point ia lit 
P25 low: a unit indicator LED is lit 

The microcomputer blanks lesding zeros by set- 
ting P26 (pin 37) low* This blankino signal is 
also used for the fail ssfe circuit. If the 
micrcx:omputer stops, one digit might remain lit 
and could be degraded after s couple of minu- 
tes. If P26 (pin 57) stsys high. Cl 160 will be 
charged to '►5V, This results in a reset signal 
to the address latch. All outputs go low* The 
digit decoder sets output pin 5 high. Pin 3 is 
not connected to any digit driver so all digits 
will be turned off* 
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The output from the digit decoder is also used 
for reading the setting of the function selec- 
tor. When a digit is lit> the mic rocomputer 
reads the setting. This is achieved by the RD 
output (IC162:25) going low, which opens the 
tri -state buffer IC163. The function selector 
setting information is now available on the bi- 
directional data-bus (DBO... DB3) to the micro- 
computer . 

The logic states are as follows: 

Closed switch: logic high level 
Open switch: logic low level 



Example: 

Function selector setting; 

- select PERIC3D A 

- push CHECK and DISPL HOLD 

- set measuring time to 10ms 

- set input E switch to EXT RESET 



The display will show: 




A suit able trigger signal for an oscilloscope is 
available on IC165 pin 9. T iming diagrams are 
shown in Fig. 2,12 and 2.13, 




The Power Supply 

PM 6671 and PM 6672 can be connected to 

- 230Vac *105£, A5...A40H2 

- 11.8,..2eV0c: 

- The optional battery pack PM 9693 (I 2 V 00 ) 

Note; PM 6670 is equipped with a power supply 
where the regulation is provided by two 
integrated circuits. It is not possible to 
connect PM 6670 to an external OC supply 
or an internal battery pack. 

The output from all power auppl iea is regulated 
and -5V. 

All three counters are protected by a thermal 
fuae VL101 located in the line transformer. 
PM 6671 and PH 6672 alao have a secondary fuse 
VL102 (1.6A fast-blow) on PCB U1 , At VL102 the 
voltage is approx. 25Vp0 in a PM 6671/01 
connected to 220 

The POWER ON/ OFF switch SKI 01 on the front panel 
ia a secondary switch, which has no effect on 
the voltage supply to the optional oven atabi- 
lized oscillator. 

The following description applies to PM 6671 and 
PM 6672. 

In position POWER ON, the voltage is supplied to 
1C1B0 via the transistor TS184 and diode GR186, 
which form a voltage limiter. The voltage is 
limited to approx. 15 Vq 0. IC180 ia specially 

designed for applications in switched-mode power 
supplies. The output control signal (pin IA) ia 
connected to the switch transistor TS182. This 
pulse train has constant amplitude and frequen- 
cy, but a pulse duration that is dependent on 
the load. The frequency (AOkHz approx.) ia set 
by resistor R1197 and capacitor Cl 192. The 
control loop senses the +5V output via 
R1187. , .11B9, as shown in Fig. 2.15. The 
output la adjustable with potentiometer R1108, 



Fig. 2.12 Details of the P27 signal together 
with the Read and Write aignal from the micro- 
computer. 
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Fig, 2,13 Timing diagrama for Microcomputer - Diaplay - Function Selector communication. 
Applicable to the example cm the previous page. 
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^it90 Sets upper cut-off 

fre guertey 

t?//9S Cfrtd C ffS9 Make the ia op siobie 



Fig. 2.14 ICIflO and the control loop. 



The ampUrier output tIC180:4) is 4V for 12V in- 
put and 2V for 30V input. The output is B. 5V 
vyhen the power supply is not regulating . This 
8.5V is used to reset the microcomputer at POWER 
ON and at line (maina) failures of short dura- 
tion, 

fhe output from the OP amplifier controls the 
pulse duration to the switch transistor TS182. 
When TS102 is conducting, magnetic energy ia 
stored in the transformer T102. When TS182 stops 
conducting, the magnetic energy is discharged 
via the diode GR183. Some of the magnetic energy 
is discharged via the secondary winding of 
T102, The unregulated voltage is rectified by 
the diode C3R184 and regulsted by ICIfll to -5V, 

When the current increases, the voltage across 

resistor R1102 increases, and at a current 
through R1102 of aj^rox 2A, transistor TS181 
starts conducting. When the voltage at ICISOill 
exceeda 0.5V, the pulse duration decreases to 
avoid current surge. The diode GR105 gives over- 
voltage protection. 



When the optional internal battery pack PM 9695 
is installed, the voltage on pin BUIOA:? is uaed 
for charging the battery. BUI 04; 7 ia connected 
to BUI 04: 6 via a jumper when PM 9693 is not 
instal led. 



ICHz Prescaler (PM 6672) 

The IGHz prescaler for PM 6672 ia AC-coupled and 
divides the f requency of the input C signal by 
256. 

Capacitor C301 blocks any DC component on the 
input aignal. To prevent latching of 1C301 , the 
diode GR306 clampa the negative half period of 
the input signal to 2.7V. 

The network R301...R303 and GR301 . . .GR305 forms 
a PIN diode attenuator and provides the required 
input impedance. The PIN diodea GR 302/303 and 
resistor R302 form s variable attenuator, 
controlled by the ampl itude of the input sig- 
nal. The current through R301 . . *R303 and the 
Schottky diode GR501 makes the PIN diode rever- 
sed biased with a biaa voltage of approx 0.65V. 
The PIN diode attenuator is not act ivated for 
input signals with low amplitude. If the input 
amplitude increases to a level that makes GR301 
rectify, the DC level of the input signal will 
decrease, as the positive voltage La then limi- 
ted. The PIN diodes GR 302/503 will start conduc- 
ting when the DC level has decreased from +0.5V 
to -0.65V. A PIN diode has a current controlled 
variable impedance* An increased input ampli- 
tude increaaea the current through the PIN 
diode, thus giving it lower impedance, i.e* 
higher attenuation in the attenuator R302 and 
GR502/503, The reault ia an almost constant amp- 
litude at IC301 :3 when the PIN diode attenuator 
ia activated* 
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In IC302, the frequency is divided by 256. To 
prevent errors due to inaufficient amplitude^ 
the amplitude of the input signal to IC302 is 
monitored. The detector diode is GR504 and the 
bias current through this diode is provided by 
R51^ and R515. In the Schmitt trigger (IC303 and 
R319) , the detector voltage is compared with a 
reference voltage set by potentiometer R317, If 
the detector voltage ia lower than the reference 
voltage, transistor TS302 ia turned on, i.e. 
IC302;10 is connected to ground. Thia means that 
the signal passes through IC302. If the detector 
voltage exceeds the reference voltage, TS302 is 
turned off and IC302 is disabled . 

The RC network R308...R313 and C306...C312 is 
needed to achieve a flat frequency response. 
Diode OR 307 ia uaed for temperature compensation 
of GR304. The output signal from IC302 is buf- 
fered and converted to ECL levels by transistor 
TS303. 
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3. AOJUSfMEWfS 



V/arninqs 

This section contains information which must be 
followed to ensure safe operation and to retain 
the counter in a safe condition. The instruc- 
tions are for use by qualified personnel only. 
To reduce the risk of electric shock » do not 
perform any adjuatmenta other than those speci- 
fied in the instructions unless you are fully 
qualified to do so. 

Opening of the cabinet exposes live parts which 
can be dangerous to life. Bear in mind that 
capacitora inside the counter can hold their 
charge even if the counter has been separated 
from all voltage sources. 

Required Test Equipment 

- DHNj e.g. Philips PM 2517 

- F requency counter, e.g. Philips PM 6673/02 

- Oscilloscope, e.g. Philips PM 3215 

- Function generator, e.g. Philips PM 5131 

- HF signal generator , e.g. Wavetek 2002A 

- Probe, 10 Mofvn, 120MHi 

- Termination, 50 ohm, BNC-type 



Initial Set-up 

All pushbuttons should be in a released posi- 
tion. Set MEASURI^tG TIME to 10ms (fully anti- 
clockwise) and HOLD OFF (PM 6671) to 0 (off). 
Pull both SENSITIVITY / TRIGGER LEVEL potentio- 
meters and turn them fully clockwise. Select 
FREQ A. The slide switches on the rear panel 
should be set to INT STD and EXT RESET (not 
applicable to PM 6670) . Set the line voltage 
slide switch on the rear panel to the local line 
voltage. Connect the counter to the line and 
press POWER ON. 



DC Voltage 



- Remove the jumper TEST. 




- Press RESET. The display read-out should be: 
00000071 



- Connect a voltmeter between +5V TP and ground. 




- Adjust the potentiometer +5V ADJ (R116B) to 
5.00 ± 0.05V. It is not possible to adjust the 
voltage in PM 6670. Just check that the 
voltage is 5.00 ± 0.25V. 
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Neaaurinq Time 

- Select COUNT A HANUAL and press RESET* The 
diapLay read»out should be 0* 

- Push the MEASURING TIME knob and adjust the 
potentiometer MEASURING TINE ADJ (R1164) to 
0.010 on the display* The unit indicator LED 
s/GHz should light. 

- Connect a frequency counter via a probe to 
IC153:3. 

- Turn MEASURIfC TIME fully clockwise. 

- Adjust R1164 so the testing counter measures 
323... 530Hz. 




- Push MEASURING TIME and check that the display 
sihowa 96. The s/GHz LED should light. Turn 
MEASURING TIME slightly anti -clockwise. The 
display read-out should be 88. Reset MEASURING 

TIME to 10ms (fully anti-clockwise). 



Hold-off (PH 6671 only) 



- The display read-out should be at least 
200ms. If not, adjust R1148 ao the hold-off 
range 0.2. ..200ms is achieved. 

- Reset HOLD OFF to 0 (off). 



PC Balance 

- Select FREQ A. 

- Connect a 5kHz, lOOmVpp aine-wave to 
input A. The counter should count correctly. 

- Connect an oscilloscope to IC102t1 and adjust 
R1013 to 5tKi duty-factor. 




Select TIME INT SINGLE A-B and preas CHECK. 

Turn the HOLD OFF knob to the 0.2ma position. 
The LED indicator should now light. 

Adjust the potentiometer HOLD OEF TIME ADJ 
(R11A6) to 0.16ms on the display. 

Turn HOLD OFF fully clockwise (2Wlms). 



- Decrease the amplitude of the input signal so 
the counter starts to count incorrectly. 

- Adjust R1013 to a 50% djty-factor. 

- Connect the signal to input B and repeat the 

procedure. Connect the oscilloscope to IC102i6 
and adjust R1042. 
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Hysteresis 

- Connect a 5kHz, 1 5mVpp aine-wave to input A* 

- Adjust R1061 until the counter juat starts to 
count correctly* 

- This adjuatment is common to input A and B. 

Frequency Compensation 

- Push both SEhfSiTIVITY/TRIGGER LEVEL potentio- 
meters* Check that they are still set fully 
clockwise* 

- Connect a 5kHz square-wave via a 50 ohm 
termination to input A of the counter and 
channel A of an oscilloscope (500mV/div and 
20us/div) * 

- Adjust the amplitude of the input aignal and 
the time-base of the oscilloscope so that one 
period (AVpp 0*2ms) fills the screen of the 
oscilloscope* 

- Connect channel B of the oscilloacope via a 
10 Mohm probe to IC102i7. Set the oscilloscope 
to 50mV/div. 

- Check that the amplitude at IC102: 7 is at 

leaat of the input signal amplitude 

(channel A). 

- Press ATT xIO for input A and increase the 
sensitivity of the oaci 1 loscope to 5mV/div* 

- Adjust Cl 002 so the best pulae response is 
achieved* Check that the signal fills the 
screen* 

- Connect the signal to input B and repeat the 
procedure* Connect the oacil loscope to 
IC102:10 and adjust C1021* 

- Pull both SEMSITIVITV/TRI03ER LEVEL and 
release the ATT xIO puahbuttona* 

RF Enable (PN 6672 only) 

- Press the input C pushbutton (1GHz) * 



- Connect a 70MHz, 15mVp(y|5 signal to input C. 
Check that the counter measures correctly. I f 
not, adjust R317 on the prescaler PCS* 

- Repeat the procedure with 500MHz (15mV) , 
eOONHz Cl5mV) and 1000MHz C25mV). 

- Release the input C pushbutton* 



Frequency Adjust fftent of the Standard Oscillator 
(/01 veraion) 

This adjustment shall be performed at an ambient 
temperature of approx 23^C after s warm-up 
period of one hour* 

- Select FREQ A* 

- Connect a 10MHz reference signal with a tole- 
rance of 1x10"^ to Input A, 

^ Set MEASURING TIME to Is, 

- Adjuat trimmer Cl 154 with an isolated trimming 
screwdriver until the read-out on the display 
is 10000,000kHz t 10Hz, 




For /02, * */05 versions, please refer to Section 
9 (Optional Oscillators) * 
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Contents 

- Introduction 4-2 

- Initial aet-up 4-2 

- Self-teat sequence 4-2 
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4. SELF-TEST 



Introduction 

The counters of the PM 6670. . .72 series^ each 
liave a built-in self- test facility, which comp- 
lements the CHECK function available on the 
front panel . This facility provides a test of 
the communication between the microcomputer and 
the function selector switches on the front and 
rear panels, and also the communication between 
the microcomputer and the display. 

Initial Set-up 

All pushbuttons should be in a released posi- 
tion. Set HEASURirC TIME to Wm (fully anti- 
clockwise) and HOLD OFF (PM 6671) to 0 (off) - 
Pull both SCf^ITIVlTY /TRIGGER LEVEL potentio- 
meters and turn them fully clockwise. Select 
FREQ A. The slide switches on the rear panel 
should be set to INT STD and EXT RESET (not 
applicable to PM 6670) « Set the line voltage 
slide switch on the rear panel to the local line 
voltage. Connect the counter to the line and 
press POWER OH. 




- IReiiove the j'tuper TEST. 

- Presa the RESET pushbutton. The display read- 
out Should bet 



Self-test Sequence 

If the digits in the display are labelled: 

ABCDEFGH 

the following read-out should be displayed for 
selected functions. 



FREQ AVERAGE 


B=1 


ARMING or EXT RESET 




DI5PL HaD pushed 


C=1 


pulled 


C-0 


MEASURING TIME pushed 


D=1 


pulled 


D=0 


HO.D OFF activated 


F=:1 


not activated 


F=0 


COUNT A B 


GH=40 


COUNT A B 


20 


COUNT A MANUAL 


11 


PULSE WIDTH A 


41 


TIME INT SINCLE A-B 


60 


TltC INT AVERAGE A-6 


51 


PERIOD A 


51 


RPM A 


61 


FREQ A 


71 


RATIO A/B 


70 


PHASE A-B 


30 



Do not forget to inetall the juniper TEST. 



00000071 
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Cootenfce 

- The input amplifier 5-3 

- The powr supply 5-3 
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5. TROUBLE-SHOOTING 



The Fol lolling points will help trotjble- shoo ting 

the PH 6670,. ,72 series of counters. 

- First check thst the procedures in the Opers- 
ting ftantjsl (Section^ Frscticsl Hessurements) 
hsve been follov^ed. Tske psrticolsry notice 
of the slide switch settings on the rear 
psnel. 

- Check thst +5V is present at the +5V test 
point snd that -5V is present st BU110:1 . 

- Hake the self-test as previously described. 
If the self-test gives sn erroneous result 
for s psrticulsr function, check the corres- 
ponding circuit snd switch for thst function. 

- If the self- test functions correct, the fsult 
is probably in the input circuits or in 
0Q0040. 1C160 snd 0Q0O4D csn be tested by the 
CHCCK function. 

For trouble-shooting , the rstio mode is some- 
times better thsn the frequency mode becsuse it 
is possible to use a low frequency signsl . 

- If the display mskes no sense at sll, check 
the microcomputer signal ALE (1C162:11 ) with 
an oscilloacope. The pulse width should be 
spprox. 0.7us and the pulse space approx. 
2.5us« 

- If there is no ALE output, check that +5V is 
present st pin 26 snd 40 of IC162. Messure to 
ground of the microcomputer (pin 20). Check 

that the oscillator signals st pin 2 and 5 of 

IC162 sre correct, i.e. Replace the 

microcomputer if the oscillstor signals are 
correct, but the ALE signal is not. 

- If a correct ALE signal is present st pin 11 

of the microcomputer, check the signals as 
illustrated in Fig. 5.1* It is difficult to 

get a steady display on an oscilloscope, so 
these figures are only s schematic illustra- 
tion of the displsy. 




fC/S^ 3 



O 5 ms^crn 

IC 4 



/cm 0. 5 m&/cm 




1C 16 A 5 



m/crn O, 6m^ /cm 
IC 164 6 



IV/cm 0 5ms/cm 



Fig. 5*1 If ALE is correct, check these 
signals* 



Notes to Fig. 5.1; 

- Trigg on 1C165:1, negative slope, pulse 
duration = 0*5ms and pulse space = 5.0ms. 

- At IC162:57, every 9:th pulse has longer 
duration* 

- At IC162 j 38, every 9:th pulse has 90us 
duration. 

- At 1C162:8 and 10, every 9;th group of pulses 
consists of 3 pulses. The pulse duration is 
approx, lus. 
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If the microcomputer signals are correct ss 
illustrated in Fig 5*1, continue with checking 
1C164; see Fig, 5.2, 




The Input Amplifier 

Check the HF stage by first disconnecting this 
stsge (push the 30kHz FILTER pushbutton) snd 
connect a 10** ,13kHz squsre-wave eignsl to 
input A (or i). The signal st IC102*7 should 
look sliiiost like a triangulsr-wave* By connec- 
ting the HF stage (release the 50kHz FILTER 
pushbutton) the signal at IC102:7 should be a 
square-wave again. The DC level st the emitter 
of T5102 should be spprox. zero when the 50kHz 
FILTER pushbutton is pushed. DC drift due to 
temperature changes, might be caused by too high 
current leakage in diodes 0R101,,*104* Distor- 
tion of the signal at IC102:7 might be caused by 
leakage in transistor TS101, 



The power supply 

A fault in the power aupply can be isolated 

easier if the counter circuits sre disconnected 
by removing the two jumpers on BO110* However, 
to simulate the load, s dummy load hss to be 

used. 



- Connect s 10 dhm, > 2.3W resistor between 

BU110:1 and BOllO:?* 

- Connect s 47 ohm, > resistor between 

BU110;4 and BU110:6* 

- The dymmy Load can be sssembled by using a 

female connector , ordering number 5322 267 
54102* Cut the connector to s suitable 
length. 
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Contents 

- Molex contacts 6~2 

- Text plate and front rim 6-2 

- Handle 6-2 

- Foifer supply * * 6-2 

- Replacing input sroplifiers IC101 and IC105 *•* 6^2 
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REPLACINC PARTS 



Holex contscts 

- In the spare parts list, only a 15 pins con- 
tact is listed. However, the contact is easy 
to cut into required length. 

Text piste and front rim 

- Reniove the knobs for measuring time and sensi- 
tivity. 

- Put s screw driver between the front rim and 
the front frsme at points A ss shown below. 




- Pry gently until the front rim comes off. 

- Remove the text plate. 



Handle 

- Remove the two plsstic knobs using a tiny 
screwdriver or a pair of pliers. 

- Unscrew the two screws and pull out the 
handle. 

- Before assembling, grease the lock wssher, 
screw hole and teeth of the handle very 
slightly with vsselin. 



Power syipply 

- When replacing parts in the power supply, in 
psrticulsr 1C180, check the +5V voltsge* Refer 
to Section 5 (Adjustments). 



Replscinq input amplifiers IC101 snd 1C1D3 

The low frequency stage of the input amplifier 
is built around specially selected units of the 
CHOS operstionsl amplifier CA5140P. This circuit 
hss been replaced by the TLC271CP. 



Mo^i£i£s_ti£n_^ 

When replacing s CA5140E with s TLC271CP, one 
connect ion must be msde between pins four snd 
eight of each IC (IC101 snd IC105). These con- 
nections sre illustrated on the diagram below. 
To avoid short circuits, use insulated wire 
e.g. AWG 30 (0.25 rum). 




The PCB is shown from the soldering side with 
the front panel end Pacing downwards. 
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Contefits 

Block disgran 7-2 

Functional block diagram 7-3 

PM 6670 

- Input amplifier, logic and power supply bosrd 7-4 

- Logic and display 7-3 

- Display board 7-6 

- Components not fitted on PC-boerd 7-7 

- Power supply 7-8 

PM 6671 

- Input amplifier, logic snd power supply bosrd 7-10 

- Logic and displsy 7-11 

PM 6672 

- Input sriplifier, logic and power supply bosrd 7-12 

- Logic and display 7-13 

- Prescaler 7-14 

PM 6671, 72 

- Displsy bosrd 7-16 

- Components not fittes on PC-bosrd 7-17 

- Power supply 7-16 

- Trigger indicstor 7-20 

PM 6670.,, 72 

- Input smplifier 7-21 
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tCH£ 
prescol^r 

(PAi667P) 



f 20 MHz 
Input 
amplifier 



I Slope A 



120 MHz 
Input 
amplifier 



Gate monitor 

> 



D 

> 



ECL 

gates 



[ Check | — 



€CL 

gates 



ECL 

gates 



Ext 
std in 



Carry 

OQ 00<t0 
A 
B 

CLK 



I Input ^Output 

Kt options 

A IEEE -<.66 BUS, 



Line 
Ext. bolt. 



r*L, BCD, DAC 

0 



Hold off 
{PM 6671) 



A-C 

RD 

ALE 

X-fal PSEN 
Reset PROG 






Po\jer 
supply *SU 

-37 



Measuring 

time 



EXT !NT 
\% 



Input 




1 


ampli- 

fier 




1 

1 



100 MHz 
oscilla tor 



B 



Int 
stdout\ 



Seg- 

ment 

de- 

coder 



Address 

latch 



Reod /\_ 

ngofe 



Arming 



Stand by 



Ofsplo^ 



I Digit drivers 



4 




decoder^ 


5 


f 



Func t ion 
selectors 



Freg. A avg. 



/ 



1 



E 



Block diagran 
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FunctiDfial block diagci 
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PM 6670 



011 

n 



Q, 

CE:U 




I O o o 

I SK103 ' 

1 0_3 o , 

-r 6 

, SKIG^ ' 



I 




I 

I euto9 I 







6/?/^C I O 




Inpot amplifier, logic and power supply 
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Item 


Type 


Pina 


+5V 


Ground 


IC1 50 


101U2 


16 


1i 


16 


0 


IC131 


10102 


U 


1, 


16 


0 


IC151 


GXS 10116 


16 


1i 


16 


B 


ICUO 


MC 10130 


16 


1, 


16 


0 


IC165 


HtF AC0?7B 


16 


16 




6 


IC164 


HEF 6076S 


16 


16 




0 


IC165 


HEF 4OZ0B 


16 


16 




via R1174 


1C201 


ME 507 


la 


18 




9* 10 
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Archief RadioDatabase.nl 



BAMA KOPIE 



PM 6670 



r 




O 






Ck 


" S' 




- A - 
'0 


V 


1 

% 1 1 
1 1 t 

.X 


W! 


\ t 

* » 
* 

4 — ' 


1 u t 

1 I I 

< p I 

I V, 







cff*,e 



PM 6670 




Components not fitted on PC-bostd 
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PM 6670 




Power Supply 



Archief RadioDatabase.nl 



BAMA KOPIE 



PM 6670 



0\/€N XTAL OSC BUfOS 4 



TW7 










TOR7f73- 
T3 760 



TO 



BUB 



ICfB5 

7S05 



IC TST 
7BDS 



r 3 B 



ITT 

/N con our 



t 3 S 

ITT 

rw m OUT 



Power supply 
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Input amplifier > logic and power supply 
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Itp* Typfl pifiB ^iV CtwmI 

1C1H lIVTDiZ 16 1| 16 6 

tCl>1 1010Z 16 Ip 16 e 

ICI^I CXB 1D116 U 1, 16 e 

1C16D MC I01?e 16 Ip T6 B 

1C16? mr 40O?7e 16 16 B 

IC164 HF 6076B T6 16 

1^16} IV 402Be 16 16 Sr vifl {^1176 

[C2Q1 rC 3&1 IB W % IQ 



Logic and display (PH 6671) 
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Input amplifier, logic snd power supply (PM 6672) 
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Iteffl Type pins +5V 



Grpund 



IC130 


10102 


16 


ICIiJI 


10102 


16 


IC151 


CXB 10116 


16 


IC16D 


MC 1013fl 


16 


IC16> 


Ht:r 400?7B 


16 


IC164 


HLF 4076 B 


16 


IC165 


HLF 402BB 


16 


IC201 


NE 5B7 


10 



a 

B 

i» u a 

If 16 a 

16 a 

16 a 

16 a, vU R1174 
ie 9, 10 



Logic and display 
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Preecsler 
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Item Type Pins +5V Ground 
IC303 CA 3140 874 



Prescaler 
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PM 6671, 72 




§ 

m 



the cathode towards R202 



o 



3 



3 



3 

€Q 



Display 
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PM 6671, 72 




Components not fitted on PC-board 
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Power Sqpply 
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Power supply 
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BUtfS BU^OI 




Item Type Pins Ground 

IC401 T0216 16 1, 16 8 



Trigger indicator 
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TRG LVL/SCNS 



Lvi. a our 



Pins +5V -5V 



IC101 TLC271CP 
I Cl 02 Am 667 
IC103 TLC271CP 



•/Part of Pc-boorct 



Input amplifier (all counters) 
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a, SPARE rmrs list 



Ccmtcfits 

Basic unit 6-2 

Display unit 8-6 

Prescaler unit 8-9 

Trigger indicator unit 8-10 

Panel mounted components 8-10 

Mechanical parts 6-11 
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WSIC UWIT (input amplifier» logic and poi^er supply) 



Pos. No* 


Order No. 


Description 






BU101 




5322 265 51067 


Connector 


26 pole 




BU103 




5522 265 64028 


Socket, iiale 


10 pole 




Bum 




5322 265 40178 


Connector 


to pole 




BU105 




5322 265 44057 


Connector 


4 pole 




BUI 06 




5322 265 64028 


Socket, male 


10 pole 




BU107 




5322 265 30336 


Connector 


5 pole 




Butoe* 


..110 


5322 265 44057 


Connector 


6 pole 




BU710/DV101 


5322 253 64007 


Jumper connector 








112 


5322 267 30501 


Socket, female 






Bum 




5522 265 64028 


Socket, male 


5 pole 




BU116 




5322 265 40179 


Connector 


10 pole 




Bum 




5322 265 44057 


Connector 


6 pole 




C100t 




4822 121 41677 


Cap* foil 


10 nF ±i(K 


220 V 


C1002 




5322 125 50049 


Cap* trimmer 


10 pF 




CT005 




4822 122 31072 


Cap. ceramic 


47 pF ±2% 


100 V 


C1004 




5522 122 52419 


Cap. ceramic 


680 pF 


500 V 


C1005. 


.*1009 


4822 122 31414 


Cap, ceramic 


10 nF 


100 V 


Ct010 




4822 122 50027 


Cap. ceramic 


1 nF ±10% 


100 V 


C1011 




4822 122 30034 


Cap. ceramic 


470 pF ± 2 % 


100 V 


C1012. 


..1015 


4822 122 31414 


Cap, ceramic 


10 nF 


100 V 


C10T6, 


1017 


4822 124 14066 


Cap. solid alu* 


10 pF 


16 V 


C1019 




4822 122 30115 


Cap. ceramic 


180 pF ±10% 


too V 


C1020 




4822 121 41677 


Cap. foil 


10 nF ±10% 


220 V 


C1021 




5522 125 5i049 


Cap, trimmer 


10 pF 




C1022 




4822 122 31072 


Cap. ceramic 


47 pF ±2% 


100 V 


C1023 




5322 122 52419 


Cap, ceramic 


680 pF ^10% 


500 V 


C1024* 


..1028 


4822 122 31414 


Cap, ceramic 


10 nF 


100 V 


C1029 




4822 122 30034 


Cap* ceramic 


470 pF ±2% 


too V 


C1030t 


1051 


4822 122 31414 


Cap. ceramic 


10 nF 


100 V 


C1033 




4822 122 31414 


Cap. ceramic 


10 nF 


100 V 


Ct034^ 


1055 


5522 124 14066 


Cap. aolid alu. 


10 mF 


16 V 


n037 




4822 122 50115 


Cap. ceramic 


180 pF *10% 


100 V 


C1M0 




4822 122 51414 


Cap* ceramic 


10 nF 


100 V 


C1041 




5322 124 10455 


Cap. tantal 


68 pF 


6,3 V 


C1042 




4822 122 31414 


Cap. ceramic 


10 oF 


100 V 


C1043 




5322 124 10455 


Cap. tantal 


68 pF 


6.5 V 


C1»4, 


1045 


4822 122 31414 


Cap. ceramic 


10 nF 


100 V 


Ct130 




5522 121 42547 


Cap. foil 


220 nF 


65 V 


cmi 




4822 122 31414 


Cap. ceramic 


10 nF 


100 V 


C1132 




4022 122 51125 


Cap. ceramic 


4.7 nF 


65 V 


C1142 




5522 124 10455 


Cap* tantal 


68 pF 


6,3 V 
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0ASIC UNIT (input amplifier^ logic and power aupply) 



Poe* No. 


Order No. 


Description 






C7U5 


5322 124 10455 


Cap. tantal 


68 pF 


6.5 V 


C1146, 1t47 


4822 122 31414 


Cap* ceramic 


10 nF 


100 V 


C1146, tt49 


4822 121 50538 


Cap. foil 


6.8 nF ±rSS 


63 V 


Cl 150 


4822 121 41672 


Cap. foil 


100 nF ±t0Si 


63 V 


Ct151 


4822 122 31414 


Cap. ceramic 


10 nF 


100 V 


C1152 


5522 124 10455 


Cap. tantal 


68 mF* 


6.5 V 


Cl 153 


4822 122 30045 


Cap* ceramic 


27 pF ± 2 % 


100 V 


Cl 154 


5322 125 50049 


Cap. trimmer 


10 pF 






5322 121 42348 


Cap, foil 


10 nF 


63 V 


C1157 


4822 122 31414 


Cap. ceramic 


10 nF 


100 V 


Ct158 


4822 124 21457 


Cap* solid alu. 


1 pF *t0!i 


25 V 


Cl 160 


4022 122 30027 


Cap. ceramic 


1 nF ±10SS 


100 V 


Cl 162 


5322 124 10455 


Cap, tantal 


68 pF 


6.3 V 


Cl 164 


5322 124 10455 


Cap* tantal 


68 pF 


6.3 V 


C1170, 1171 


4822 122 31257 


Cap. ceramic 


82 pF ±2JS 


100 V 


C1172...1177 


4822 122 31414 


Cap, ceramic 


10 nF 


100 V 


C11B1 


4822 121 41672 


Cap. foil 


100 nF 


63 V 


C1182, 1185 


5322 124 21165 


Cap. elect roly t. 


TOO pF 


40 V 


Cl 184 


5322 124 14066 


Cap. solid alu. 


10 pF 


16 V 


C1185...1187 


5522 124 21549 


Cap. elect rolyt. 


470 pF 


10 V 


cnee 


5322 124 14066 


Cap. aolid alu. 


10 pF 


16 V 


Cl 189 


4822 122 31414 


Cap* ceramic 


10 nF 


100 V 


C1190 


4B22 122 30114 


Cap, ceramic 


2.2 nF ±10% 


100 V 


C1191 


4622 124 20945 


Cap. solid alu. 


33 pF 


10 V 


Cl 192 


5522 121 54071 


Cap. foil 


2.2 nF ±1% 


250 V 


Cl 193 


4822 121 401232 


Cap, foil 


220 nF ±10% 


100 V 


Cl 194 


4B22 121 41672 


Cap. foil 


100 nF ±10% 


63 V 


Cl 195, 1196 


4622 124 21214 


Cap. electrolyt * 


2200 pF 


16 V 


C1197, 119B 


5322 124 14066 


Cap* solid alu. 


10 pF 


16 V 


Cl 199 


5322 124 70405 


Cap. electrolyt. 


1000 pF 


10 V 


Cl 200 


5322 124 14066 


Cap. solid alu* 


to pF 


16 V 


0V1D1 


5322 265 44074 


Connector 


2-pin 




OV1 01/BU1 10 


5322 253 64007 


Jumper connector 






0V102...1D6 


5322 116 5^29 


Bes* metal film 


0 ohm (wire link) 




Geioi 


5322 130 34563 


Diode, reference 


BZX79/C2V7 




GR102, 105 


4622 150 32656 


Diode 


BA483 




GR1D4 


5322 13i 54565 


Diode, reference 


BZX79/C2V7 




GR105 


5522 150 50615 


Diode 


BAW62 




GR11D 


5522 150 54565 


Diode, reference 


BZX79/C2V7 




GR111, 112 


4822 150 52656 


Diode 


BA483 




GR113 


5322 150 54565 


Diode, reference 


BZX79/C2V7 
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BASIC UNIf (input suplifier, logic and power supply) 



Bps. No. Order No, Description 



GR114 




4822 


130 


30613 


Diode 


BAW62 




GR153. 


.,137 


4822 


130 


30613 


Diode 


BAW62 




GR140 




4822 


130 


30613 


Diode 


BAW62 




GB150. 


,,133 


4022 


130 


30613 


Diode 


BAIf62 




^180, 


181 


5322 


130 


32031 


Bridge rect. 


SK82/08L5A 




0R182 




4822 


130 


31174 


Diode 


1N4003 




GR183 




4822 


130 


32119 


Diode 


BY229-600 




0R184 




4822 


130 


41487 


Diode 


BYV95C 




GR185 




3322 


130 


32667 


Diode 


BZW70-5V6 




GR186 




4822 


130 


34281 


Diode, reference 


BZX79/B15 




IC101 




5322 


209 


83069 


IC 


TLC 271 CP * 


See NOTE below. 


IC102 




5322 


209 


82866 


IC 


AM687DL 




IC103 




5322 


209 


83069 


IC 


TLC 271 CP * 


See NOTE below^ 


IC130, 


,,132 


5322 


209 


84643 


IC 


101 02L 




IC135 




3322 


209 


82831 


IC 


ICM7355IPA 




IC151 




5322 


209 


86441 


IC 


10116M 




IC152 




4822 


209 


00702 


IC 


741S74AN 




IC133 




5322 


209 


82831 


IC 


ICM7355IPA 




IC160 




5322 


209 


86203 


IC 


10138P 




IC161 




5322 


209 


10988 


IC 


000040 




IC162 




5322 


209 


82857 


IC, Microcomputer 






IC163 




4822 


209 


10317 


IC 


4009700 




IC164 




4822 


2XB 


10051 


IC 


4076BP 




IC165 




4822 


209 


10301 


IC 


4028BD 




IC180 




3322 


209 


83662 


IC 


TDA1060 




IC181 




5322 


130 


44843 


IC 


7905 




IC183 




3322 


209 


84434 


IC 


7805 




IC191* 


.*194 


3322 


111 


90742 


Coci^ination, RC 


Res* neti^rk 


470 ohm 


IC195 




3322 


111 


94015 


Compositionres, , 


Res* network 


1 kohm 


IC196» 


197 


3322 


111 


90079 


Res, carbon. 


Res* network 


10 kohm 


in 98 




5322 


111 


9DDB1 


Res, carbon, 


Res, network 


100 kohm 


KT131 




5322 


242 


74372 


Crystal 






L101, 


102 


5322 


158 


10052 


COIL 






UMI1, 


1002 


3322 


158 


10052 


COIL 






L1003, 


1004 


4822 


326 


10023 


Core, ferroxcube 


yellow 




L1181 




5322 


150 


10052 


COIL 






R1/SK1 




5322 


462 


30207 


Potentiometer 


220 kohm lin* 


with switbh 


R1001 




5322 


116 


53533 


Res* iietal film 


1 Mohm n 


0.4 W 


* NOTE 


The 


circuit board 


must be 


modified when dhenging from 


CA3140 to ac 


271 CP, see chapter i 



BAMA KOPIE 
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BASIC UHIf (input amplifier, logic and power supply) 



Pios, No, 



Order No. 



Pescriptioo 



R1002 




5322 


116 


54701 


Rea. metal film 


110 kohm n 


0,4 H 


R1005 




5322 


116 


51098 


Res. metal film 


100 olim 5K 


1,6 tf 


R1004 




5322 


116 


54720 


Res. metal film 


215 koNm 


0.4 W 


R1005 




5322 


116 


50536 


Res. metal film 


464 olTfi ir 


0.4 ¥ 


R1006 




5322 


116 


50536 


Res. metal film 


464 ohm IS 


0.4 W 


R1007 




4822 


116 


51169 


Res. metal film 


620 kohm IS 


0.4 W 


R1008 




4822 


110 


72214 


Res. HI -tension 


10 Mohm 5S 


0.25 W 


R1009 




5322 


116 


54511 


Rea. metal film 


316 ohm IS 


0.4 tf 


R1010 




4822 


116 


51231 


Res. metal film 


562 otm 0,5S 


0.4 W 


R1011 




4022 


116 


51260 


Res, metal film 


100 kohm 0,5S 


0.4 tf 


R1012 




5322 


116 


50579 


Res. metal film 


3.16 kohm IS 


1/0 W 


R1015 




5322 


101 


14194 


Potm. trimmer ceim 


10 kohm lin. 


0.5 tf 


R1014 




5322 


116 


55549 


Res. metal film 


100 ohm IS 


0,4 W 


R1015 




5322 


116 


50766 


Res. metal film 


147 ohm IS 


1/8 W 


R1016 




5322 


116 


50766 


Res. metal film 


147 ohm 1S 


1/8 tf 


R1017 




5322 


116 


55549 


Res* metal film 


100 ohm IS 


0.4 W 


R 1018/SK1 13 


5322 


101 


20803 


Potm. carb. track 


10 kohm lin 


with switch 


R1019, 


1020 


4022 


116 


51235 


Res. metal film 


1 kohm 0,5S 


0,4 tf 


R1021 




5322 


116 


50767 


Res. metal film 


2.15 kohm IS 


0.4 W 


R1022 




5322 


116 


54558 


Res, metal film 


8,25 kohm 1S 


0,4 If 


R1025 




5322 


116 


54661 


Rea. metal film 


34,0 kohm IS 


0.4 If 


R1024 




5322 


116 


55360 


Res. metal film 


383 ohm 0.5S 


0.4 If 


R1025 




4822 


116 


51235 


fifes, metal film 


1 kohm 0,5S 


0,4 If 


R1026, 


1027 


5322 


116 


55535 


Res* metal film 


1 Mohm IS 


0.4 If 


R102? 




5322 


116 


55535 


Res. metal film 


1 Mohm IS 


0,4 If 


R1O20 




4822 


101 


51281 


Res. metal film 


5.62 kohm 0.5S 


0,4 If 


R1029 




4822 


116 


51268 


Res. metal film 


100 kohm 0.5S 


0*4 W 


R1030 




5322 


116 


55535 


Res, metal film 


1 Mohm IS 


0.4 W 


R1031 




5322 


116 


54701 


Res, metal film 


110 kohm IS 


0.4 W 


R1032 




4822 


116 


51098 


Res, metal film 


100 ohm 5S 


1,6 If 


R1033 




5322 


116 


54728 


Res, metal film 


215 kohm 1S 


0,4 W 


R1034^ 


1035 


5322 


116 


50536 


Res, metal film 


464 ohm 1S 


0.4 W 


R1036 




4822 


116 


51169 


Res. metal film 


620 kohm IS 


0.4 If 


R1037 




5322 


116 


72214 


Res. Hl-tenaion 


10 Mohm 5S 


0,25 W 


R103S 




5322 


116 


54511 


Res. metal film 


316 ohm IS 


0.4 W 


R1039 




4822 


116 


51231 


Res. metsl film 


562 ohm 0.5S 


0,4 W 


R1040 




4822 


116 


51268 


Rea. metal film 


100 kofm 0.5S 


0.4 If 


R1041 




5322 


116 


50579 


Res, metal film 


3.16 kohm IS 


1/0 If 


R1042 




5322 


101 


14194 


Potm, trimmer cerra. 


10 kohm lin 


0.5 W 


R1043 




5322 


116 


55549 


Res, metsl film 


100 ohm IS 


0.4 If 
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BASIC UNIT (input amplifier, logic and power supply) 



Poe. No 


I. 


Order 


■ Ho, 




R1044, 


1045 


5322 


116 


50766 


R1046 




5322 


116 55549 


R1047/SK116 


5322 


101 


20003 


R1to0, 


1049 


4822 


116 


51235 


R1050 




5322 


116 


50767 


R1051 




5322 


116 


54558 


R105Z 




5322 


116 


54661 


R1053 




5322 


116 


55368 


R1054 




4822 


116 


51235 


R1055, 


1056 


5322 


116 


55535 


R1057 




4822 


116 


51281 


R1058 




4822 


116 51268 


R1060 




5322 


116 54637 


R1061 




5322 


101 


10542 


R1131* 


1132 


5322 


116 


50767 


R1135 




5322 


116 


50635 


R1136 




5322 


116 50635 


R1137 




5322 


116 


50579 


R1138 




5322 


116 


50536 


R1139, 


1140 


4022 


116 


51253 


R1141, 


1142 


5322 


116 


50767 


R1143 




4822 


116 51235 


R1145, 


1146 


4822 


116 


51235 


R1147 




5322 


116 


50572 


R1140 




5322 


101 


14194 


R1150 




5322 


116 


54909 


R1151 




4022 


116 51Z35 


R1152, 


1153 


5322 


116 


50536 


R1154, 


1155 


4822 


116 


51Z35 


R1156 




5322 


116 54608 


R1157 




5322 


116 


54515 


R1159 




4822 


116 51Z35 


R1160^ 


1161 


5322 


116 


55360 


R1162 




4822 


116 


51253 


R1163 




5322 


116 


50484 


R1164 




5322 


101 


14194 


R1165 




5322 


116 


50572 


R1166 




4822 


116 


51235 


R1167 




5322 


116 


50579 


R1168 




5322 


116 


55549 



Description 



Ree. metal 


film 


147 ohm 15S 


Res. metal 


film 


100 ohm 1?S 


Potm. carb. 


track 


10 kohm lin 


Res, metal 


film 


1 kohm 0.5^ 


Res, metal 


film 


2,15 kohm 1% 


Res, metal 


film 


8.25 kohm 1^ 


Res. metal 


film 


34,8 kohm 1^ 


Res. metal 


film 


383 ohm 0.5SS 


Res. metal 


film 


1 kohm 0.5S£ 


Ree. inetal 


film 


1 Mohm n 


Res. metal 


film 


5.62 kohm 0.5^ 


Res* metal 


film 


100 kohm 0.5S5 


Res* metal 


film 


17.8 kohm 1fS5 


Potm. trimmer cerm. 


100 ohm m% 


Res. metal 


film 


2.15 kohm n 


Res. metal 


film 


1.47 kohm 1% 


Res, metal 


film 


1*47 kohm 1^ 


Ree. metal 


film 


3.16 kohm 1% 


Res. metal 


film 


464 ohm 1^ 


Res, metal 


film 


10 kohm 0,5^ 


Res, metal 


film 


2.15 kohm 1% 


Res* metal 


film 


1 kol*mi 0*5% 


Res. metal 


film 


10 kohm 0.5% 


Res. metal 


film 


12.1 kofm 1% 


Potm, trimmer cerm. 


10 kohm 


Res* metal 


film 


1 kohm 5% 


Res. metal 


film 


1 kofm 0.5% 


Res. metal 


film 


464 ohm 1% 


Res. metal 


film 


1 kohm 0.5% 


Res, metal 


film 


7.5 kohm 1% 


Res, metal 


film 


384 o^tw 1% 


Res. metal 


film 


1 kmfm 0.5% 


Res, metal 


film 


383 ohm 0.5% 


Res, metal 


film 


10 kohm 0,5% 


Res, metal 


film 


4.64 kohm 1% 


Potm, trimmer cerm* 


10 kohm 


Res, metal 


film 


12*1 kohm 1% 


Res* metal 


film 


1 kohm 0,5% 


Res* metal 


film 


3.16 kohm 1% 


Res, metal 


film 


100 ohm 1% 



1/8 W 

0,4 tf 

with switch 
0.4 W 

0.4 M 

0.4 W 
0.4 tf 
0.4 W 

0.4 ¥ 

0.4 W 

0.4 W 

0.4 W 
0,4 W 

0,5 W 
0.4 W 

0.4 W 

0.4 W 
1/8 W 

0,4 W 

0.4 W 

0,4 W 

0.4 tf 
0.4 W 

0.4 W 
0,5 tf 

1.6 W 

0.4 tf 

0.4 W 

0.4 W 

0.4 M 

0,4 W 
0,4 W 
0,4 W 
0.4 W 
0.4 tf 

0.5 W 
0.4 W 
0.4 W 

1/8 W 
0.4 W 
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msic uniT 



Pos. Wo. 



R1169 

R1170 

R1171 

R1175 

R1174 

R1175 

R1176 

R1177 

R1180 

R1181 

R1102 

R1183 

R1184 

R1185 

R1186 

R1107 

R1100 

R1189 

R1190 

R1191, 1192 

R1193, 1194 

R1195 

R1196 

R1197 

R1198 

R1199 
R12CI0 
R1201 
SKI 01 

SK102...104 

9K109 
SKI 06 

9K107***112 

SK113 

SK114 

3C115 

9K116 

TS101 

TS102***W 

IS105 



0-7 



(input applifiert logic and power supply) 



Order No. 



Description 



5322 


116 


50536 


Res- metal 


film 


464 ohm ^% 


0,4 


5322 


116 


55549 


Res* metal 


film 


too ohm 1SS 


0*4 


5322 


116 


50492 


Res- metal 


film 


46.4 ohm 1fo 


0*4 


5322 


116 


50492 


Res* metal 


film 


46*4 ohm 1% 


0.4 


5322 


116 


55549 


Res* iietal 


film 


100 ohm 


0.4 


5322 


116 


55535 


tes* metal 


film 


1 mhrn m 


0.4 


4822 


116 


51233 


Res* metal 


film 


681 ohm 0.5S5 


0.4 


4822 


116 


51235 


Res. metal 


film 


1 kohm 


0.4 


4822 


116 


51235 


Res. metal 


film 


1 kohm 0,5^ 


0.4 


4822 


116 


60004 


Res. wi rewound 


1 ohm 5% 


1 W 


5322 


116 


52928 


Res. metal 


film 


0.33 ohm 10^ 


0,7 


5322 


116 


54589 


Res* metal 


film 


3*83 kohm 1% 


0.4 


5322 


116 


51233 


Res* metal 


film 


681 ohm 0.5% 


0.4 


5322 


116 


55549 


Res* metal 


film 


100 ohm 1% 


0*4 


5322 


116 


54446 


Res* metal 


film 


56,2 ohm 


0.4 


5322 


116 


50515 


Res* metal 


film 


1*70 kohm 1% 


0.4 


5322 


101 


14272 


Potii. trimmer cerm* 


5 kohmi 


0.5 


5322 


116 


54509 


Res. metal 


film 


3.83 kohm 1% 


0.4 


5322 


116 


50451 


Res. metal 


film 


21.5 ko^ 1% 


0.4 


4822 


116 


51235 


Res. metal 


film 


1 kc^ 0,5% 


0*4 


4822 


116 


51235 


Rea- metal 


film 


10 kohm 0.5% 


0,4 


5322 


116 


50557 


Res- metal 


film 


46.4 kohm 1% 


0.4 


5322 


116 


54657 


Res. metal 


film 


31.6 kohm 1% 


0*4 


5322 


116 


50572 


Res. metal 


film 


12*1 kohm 1% 


0.4 


5322 


116 


50484 


Res* metal 


film 


4.64 kohm 1% 


0*4 


5322 


116 


50557 


Res. metal 


film 


46*4 kohm 1% 


0.4 


5322 


116 


50767 


Res. metal 


film 


2.15 kohm 1% 


0,4 


5322 


116 


50671 


Res. metal 


film 


2*61 kohm 1% 


0*4 


5322 


116 


11282 


Switch, 




pushbutton 




5322 


276 


11202 


Switch, 




pushbutton 




5322 


276 


40337 


Switch, 




rotary 




5322 


276 


70085 


Switch, 




pushbutton 




5322 


276 


60229 


Switch, 




pushbutton 




See R1018 










5322 


276 


10911 


Switch, 




slide 




5322 


276 


11445 


Switch, 




slide 




See R1047 










5322 


130 


44418 


Transistor 


, fet 


BF256A 




5322 


130 44435 


Transistor 


f 


2N5770 




5322 


130 44418 


Trsnsistor 


, FET 


BF256A 





tf 

tf 

W 

tf 

W 

w 

w 

w 



w 

w 

w 

tf 

w 

w 

w 

w 

If 

tf 

w 

w 

w 

w 

tf 

w 

w 
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BASIC IIWIT (input amplifier > logic and power supply) 



Pos, No* 


Order No* 


Description 




TS106...108 


5522 130 44455 


Transistor, 


2N5770 


TS130 


4822 130 40957 


T ransistor , 


BC5488 


TS151, 152 


5322 130 44845 


Transistor, 


2N5771 


TS153 


5322 130 44435 


Transistor, 


2N5770 


TS160 


4822 130 44197 


Transistor, 


BC558B 


TS101 


4822 130 44256 


Transistor, 


BC557 


TS182 


5322 130 40753 


Transistor, 


BD132 


TS103 


4822 130 40855 


Transistor, 


BC337 


TS184 


4822 130 40937 


Transistor, 


BC548B 


TS186 


5322 130 44197 


Transistor, 


BC550B 


TS187 


4822 130 40937 


Transistor, 


8C5408 


F101 


5322 146 10001 


Transformer, Mains 




T102 


5322 146 20982 


Transformer, SMPS 




VL101 


4822 252 20007 


Thermal fuse 


125 "C / 900 mA 


VL102 


5322 256 34104 


Holder, fuse 




VL102 


4822 253 20022 


Fuse 1*6 A fast-blow 


5x20 mm 



DISPI^Y Wllf 



Pos.No. Order No. Deseriptioo 



BU2 


5522 


267 


10004 


Plug, coax, female 






BU201 


5322 


290 


30233 


Testpoint on front panel 


PM 6671, 72 




BU202 


5322 


290 


30233 


Testpoint on front panel 


PM 6671, 72 




B201...208 


5322 


130 


90220 


Display, kit of eleven 


7651 




C201 


4822 


124 


20673 


Cap. slectrolyt* 


470 OF 


6.3 V 


C202 


5322 


121 


42347 


Cap* foil 


220 nF 


63 V 


C203 


4822 


124 


20673 


Cap. elect rolyt. 


470 OF 


6.3 V 


GR201...208 


5322 


130 


31502 


LED, 


yellow 


3 mm 


IC201 


5322 


209 


01435 


IC 


NE507N 




L201 


5322 


158 


10052 


COIL 






R2/SK2 


5322 


101 


20804 


Potm* carb* track 


1 Mohm log 


with switch 


R201 


5322 


116 


50677 


Res* metal film 


21*5 ohm 1% 


0*4 W 


R202 


5322 


116 


54557 


Res* metal film 


1.21 koNft n 


0.4 W 


TS201...20B 


5322 


130 


41682 


Transistor, 


MPSA12 




TS210 


4822 


130 


44197 


Transistor, 


BC558B 
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mmMJER utif 



PoB* No^ Order No. Description 



BUI 


5322 267 10004 


Plug, coax, female 






BUI01 


5322 265 40379 


Connector 


5 pole 




B0I02 


5322 267 30501 


Socket , 


female 




C501 


5322 122 32127 


Cap. ceramic 


1 nF *1085 


500 V 


C502 


4022 122 31063 


Cap. ceramic 


22 pF *285 


100 V 


CIOI 


4022 122 30027 


Cap. ceramic 


1 nF *10!S 


100 V 


C304, 305 


5322 122 34090 


Cap. chip 


10 nF 


50 V 


C306 


4022 122 30027 


Cap. ceramic 


1 nF ±10SS 


100 V 


C307 


4022 122 32185 


Cap. ceramic 


10 pF ±285 


100 V 


C3O0 


4022 122 31069 


Cap* ceramic 


39 pF ±285 


100 V 


CI09 


5322 122 32101 


Cap. ceramic 


1.5 ±0.25 pF 


100 V 


C310 


4022 122 31021 


Cap. chip 


3.3 ±0.25 pF 


100 V 


cm 


4022 122 30027 


Cap* ceramic 


1 nF ±1085 


100 V 


C312 


5322 122 54090 


Cap. chip 


3.3 ±0.25 pF 


100 V 


cm 


4822 122 30027 


Cap. ceramic 


1 nF ±1085 


100 V 


CI14, 315 


5322 122 34098 


Cap. chip 


10 nF 


50 V 


C317 


5322 124 10455 


Cap. tantal 


60 pF 


6,3 V 


C318 


4822 122 31414 


Cap. ceramic 


10 nF 


100 V 


C319 


5322 122 34090 


Cap. chip 


10 nF 


50 V 


C320 


4822 122 31414 


Cap* ceramic 


10 nF 


100 V 


GR301 


5322 130 34877 


Diode 


1N6263 




GR302, 303 


5322 130 34364 


Diode 


6A379 




m3m 


5322 130 34283 


Diode- 


HP5082-2835 




®306, 307 


5322 130 34283 


Diode 


HP5O02-2835 




IC301 


5322 209 82858 


IC 


SAB1009BP 




IC302 


5322 209 86199 


IC 


SAB1046 




IC303 


5322 209 86201 


IC 


3140E 




L301 


5322 158 10311 


COIL 






1303 


5322 158 10052 


COIL 






0301 


5322 116 54392 


Res, metal film 


100 Dhtn 585 


2.5 W 


0302 


5322 116 54396 


Oes. metal film 


468 ohtn 585 


2*5 W 


0303 


5322 116 50767 


Res* metal film 


2.15 kohm 185 


0.4 W 


R304, 305 


4822 111 30605 


Res. carbon 


56 ohm 5% 


0.2 W 


0306 


4022 111 30069 


Res. carbon 


39 o hr 585 


0.2 W 


R307 


4822 111 30324 


Res. carbon 


100 ohm 585 


0.2 W 


R308 


4822 111 30745 


Res* carbon 


33 ohm 5S 


0.2 W 


0309 


4822 111 30352 


Res, carbon 


82 ohm 585 


0.2 W 


0310 


4822 111 30745 


Rea* catbon 


33 ohm 585 


0.2 tf 


0311 


4822 111 30327 


Res. carbon 


220 ohm 585 


0.2 W 


0312. ..314 


4022 111 30324 


Res. carbon 


100 ohm 585 


0.2 W 
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mESCMJER UNIT 



Poe* No* 


Order No* 


Description 






R315 


4822 116 51268 


Res* metal film 


100 kohm 0.5% 


0.4 W 


R316 


5322 116 50557 


Res* metal film 


46.4 kotun 1% 


0.4 W 


R317 


5322 101 14254 


Potm* trimmer cerm* 


10 kohm lin 


0.5 W 


R318 


4822 116 51252 


Res. metal film 


6.81 kchra 0.5% 


0.4 W 


R319 


5322 116 55268 


Res* metal film 


316 kohm 1% 


0.4 W 


R320 


5322 116 50484 


Res. metal film 


4.64 k^ 1% 


0.4 W 


R3Z1 


5322 116 50767 


Res* metal film 


2.15 kohm 1% 


0,4 W 


R322 


4822 116 51235 


Res, metal film 


1 kohm 0.5% 


0,4 W 


TS301 


5322 130 44909 


T ranaiator , 


BFR90/02 




15302, 303 


4822 130 40937 


Trsnaiator, 


BC548B 





IRIGtO mMCHTOt IMIT 
Pos* No* Order No* 


Description 






BU401 


5322 267 50334 


Connector 


10 pole 




C401 


5322 124 10455 


Cap. tantal 


m pF 


6.5 V 


C402, 403 


4822 122 31414 


Cap* ceramic 


10 nF 


100 V 


C404, 405 


5322 124 10455 


Cap. tantal 


m pF 


6.5 V 


C406, 407 


4822 122 31414 


Cap. ceramic 


10 nF 


100 V 


GR401, 402 


5322 130 30613 


Diode BAW62 






IC401 


5322 209 84825 


IC 


1021 6P 




R401...404 


4822 116 51235 


Res, metal film 


1 kotw 0,5^ 


0.4 tf 


R405, 406 


5322 116 50536 


Res. metal film 


4^ otim 1^ 


0.4 W 


R407* 408 


4822 116 51253 


Res, metal film 


10 kohm 0,5^ 


0.4 tf 


R409, 410 


4822 116 51231 


Res* metal film 


562 ohm 0*5^ 


0,4 tf 


R410 


4822 116 51231 


Rea* metal film 


562 ohm 0*5^ 


0*4 tf 


TS401, 402 


5322 130 44845 


Tranaiator, 


2N5771 





PANEL MOUNTED COMPOWNTS 










Poe. No* 


Order No^ 


► 


Description 






BU1 


5522 


267 


10004 


Pl^, coax, female 






IBW5,,,7 


5522 


267 


10004 


PluQt coax* female 






BU8 


5522 


268 


10147 


Connector for external battery 




BU9 


5522 


265 


50066 


Line inlet socket 






C6, 7 


5522 


122 


40444 


Cap* ceramic 


1 nF 


250 V 


GR1 


5522 


150 


51502 


LED 


yellow 


3 mm 


L5» 6 


5522 


121 


44255 


COIL 


40 pH 




R1/SK1 








See list for basic unit* 






R5 


5522 


101 


54909 


Res* metal film 


1 kohm 3 % 


1.6 W 


SK5 


5522 


272 


10217 


Mains voltage selector 
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wcrnmcM, PAEfs 



Poe* No. 



Order No. 


D^cription 


53ZZ 414 34091 


Knob 10 grey. 


5322 414 30044 


Kndb 10 muf brown. 


5522 74015 


Cap for knob 10 mUf light grey* 


5322 414 70015 


Cap for knob 10 mm, brown. 


5322 414 34076 


Knob 18.7 mm, grey. 


5322 414 30030 


Knob 18.7 mm, brown. 


5322 414 74019 


Cap for knob 18.7 mm, light grey. 


5522 414 70016 


Cap for knob 18,7 mm, brown. 


5522 414 20055 


Button, push bro%m. 


53ZZ 414 64053 


Button, push grey. 


5522 414 25851 


Button, push grey-green. 


5322 414 Z0034 


Button, push brown-green. 


5322 414 Z6019 


Button, push light grey {for POWER ON) 


5322 414 20035 


Button, push dark brown (for POWER ON) 


5322 447 90499 


Front panel. 


5322 447 90508 


Text piste brown, front PM6670. 


5322 447 90509 


Text plate brown, front PH6671 . 


5322 447 90511 


Text plate brown, front PM6672. 


5322 466 91587 


Window. 


53ZZ 447 90514 


Rear panel, PM6670. 


5322 447 90515 


Rear panel, PM6671 , 72. 


5322 466 85335 


Front rim. 


5322 459 24054 


Rear rim. 


5322 498 50127 


Handle. 


5322 528 34101 


Lock washer for handle. 


5322 520 34164 


Bushing, bearing for handle. 


5322 530 84075 


Spring washer for handle. 


5322 414 64053 


Knob for handle, grey* 


5322 414 30043 


Knob for handle, brown. 


5322 46Z 44179 


Foot, bottom. 


53ZZ 462 44431 


ftjbber-foot (for 5322 462 44179). 


5322 462 44181 


Foot, rear panel. 


5322 447 90512 


Top cover, brown. 


5322 447 90513 


tot tom cover, brown. 


5322 447 84642 


Protective front cover, grey. 


5322 447 90498 


Protective front cover, brown. 


5322 466 60835 


Side profile. 


5322 267 30501 


Connector Mini coax for PCB mounting. 
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MECmtiieJl. PARTS 



Pos> No> Order 

5522 521 20504 
5522 321 20505 
5322 255 40420 
5322 255 40429 
5322 255 40431 

5322 255 40422 
5322 255 40274 
5322 255 40427 
5322 467 34127 



Description 

Cable assy For C-channel. 

C4ble assy for A and B channels* 

IC socket, for 16 -pin* 

IC socket , for 18-pin. 

IC socket , for 28-pin. 

IC socket , for 40-pin* 

Heatsink for GR103. 

Heatsink for IC181 (PM 6670 only) . 
Guide rail for PCB* 
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Technical apecification 9-2 

PM 9678B 

- Installation 9-3 

- Frequency adjustment 9-3 

- Spare parta list 9-3 

PM 9679E, PM 9690 and PM 9691 

- Inatallation 9-4 

- Frequency adjusment 

- - PM 9679F 9-4 

- - PM! 9690 and PM 9691 9-4 

- Pinning 9-5 

- Repair 9-5 
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9, OPTIOiAL DSCILLATPRS 



Technical specification 





02 veraion 
PM 96788 


03 version 
PM 9679E 


04 veraion 

PM 9690 


05 veraion 
PM 9691 


Nominal frequency 


lOMHz 


10MHz 


10MHz 


10MHz 


Trimming range (1 


>±20Hz 


-100...+40HZ 


-7...+3HZ 


-7...+3HZ 


Output voltage into 1 kohm 


>100n.VR„S 


>'>Vrms 


> ISOmVRMS 


>150mVR„s 


Supply voltage, DC 


+11.5. ..28V 


+11. 5... 28V 


+11.5. -.28V 


+11. 5... 28V 


Power consumption (+25”C) 


- CUntinuoua operation 


<15mA (2 


< lODmA (3 


< 125mA (2 


< 125mA (2 


- Stand-by 


none 


< lOOmA (3 


< 125mA (2 


< 125mA (2 


- Wam-yp 


none 


< 40DmA 


< 400iiiA 


< 400mA 


Stability against; 


- Ageing /24h 


NA 


NA 


<1.5x10-^ (4 


<5x10-“J (4 


/month 


< 1x10"^ 


< 1x10-7 


<3x10-® 


<1x10-® 


/year 


< 5x10-7 


< 5x10-7 


<1.5x10-7 


<7.5x10-® 


- Temperature 0,,.50*C 


< 1x10-^ 


< 1x10-7 


<3x10-® 


<5x10-9 


ref, to zrc 


- Li'ne voltage ±10^ 


< 1x1 0"9 


< 1x10-9 


<5x10-"'° 


<5x10-1® 


- Change of measuring mode 


< 5x10-® 


< 1x10-® 


<3x10-9 


<3x19-9 


and change between line 

and ext/int battery 


Warm-up time 


NA 


<10 min 


<15 min 


<15 min 


to reach IxICT^ 


Dimeraiom 


93x50x1 5mii 


I00x52x35mm 


100x52x35mm 


100x52x55mm 


Weight 


25g 


lOOg 


lOOg 


lOOg 



Environnental conditions All oacillatora meet the same specifications as the PM 6670 aeries 

of count era. 



(1 The trinming rar^e will cover at leaat 10 years of operation since the ageing will decreaae 
aubstantially after the firat 6 months. For PM 9690 and PM 9691 the indicated valuea apply 
only to the fine trimming range. However « a coarse trimmer ia available. 

(2 At 11.5, ..28V 

(3 At 11.5V. Less than 60mA at 2BV 
(4 After 48 hours of continuous operation. 
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Installation of PN 96768 

Rsrnove the x-tal KT151 before installing the 
oscillator PM 9678B* 




frequency adjyetiient of PH 9676B 



Thla adjustment requires a reference oscillator 
with an accuracy of<tx10"^. Philips oven enclo- 
sed oscillatora PM 9680, PM 9681, PM 9690 and 
PH 9691 meet this requirement, if calibrated* 
The adjustment should preferably be made at an 
ambient temperature of +25®C, 

- Connect the reference signal to Input A of the 
counter to be adjuated* 

- Set the measuring time to la and press the 

rU pushbutton, 

- Adjust trimming capacitor Cl on the oscillator 
board until the display read-out isr 

10000,000kHz ± 1Hz. 

- Set the measuring time to tOs and check that 
the display read-out ia the same m before* If 
not, adjust Cl slightly to obtain the correct 

read-out , 




Spare parta Hat 



Order nunTber 



Deacription 



Specification Item 



5522 267 50556 
4822 125 50017 
4822 124 20977 
5522 216 94047 
4822 110 65085 
4822 150 41065 



Connector 

Cap, Trim* 
Cap, dec* 
Osc, TCXO 
Res, Carbon 
Trana, FET 



10 poles 


«J1 


5,5-65pF 100V 


Cl 


15uF 16V 


C2 


10MHz 


KT1 


150E 5^ 0.55W 


R1 


BF245C 


TS1 
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Installation of PM 9679E, PM 9690 and PM 9691 

Remove the x-tal KT151 before Installing the 
optional oscillator « Only the bracket with the 
rivst nut should be mounted on the oscillator. 

Note; Before installing an older version of 
theae oven enclosed oscillators, measure 
if pole 1 and 2 of the oscillator are 
short circuit , If ao, cut pin 1 and 2 on 
BUI 03 in the counter. 




This adjustment requires a reference oacillator 
with an accuracy of < 3x10^®. Philips oven 
enclosed oscillators PM 9580, PM 9501, PM 9690 
and PM 9691 meet this requireiient, if calibra- 

tsd. The adjustment should preferably be made at 
an ambient temperature of 25® C and the oscilla- 
tor must have been operating contlnuoualy for 48 
hours before any adjustment is made* An isolated 
trimming acrew driver is also neccessary. 



- Connect the reference aignal to EXT TRIGG of a 
50MHz oscilloscope, e.g* Philips PM 3215. 

- Connect the oscillator signal avail^le at 
socket INT STD OUT of the counter to be adjus- 
ted, to Input V of the oscilloscope* 

- Set the oscilloscope to lOOns/div and adjust 
the trimmer until the waveform moves with a 
velocity of max 1div/3s (0*3Hz)* 

Frequency adjustment of PM 9690 and PM 9591 

This adjustment requires a reference oscillator 
with an accuracy of <1x10"^. Hewlett-Packard 
quartz frequency standard HP105 meets this 
requirement, if calibrated* The adjustment 
should preferably be made at an smbient 
temperature of 23“ C and the oacillator must have 
been operating continuously for 48 hours before 
any adjustment la made. An isolated trimming 
screw driver is also neccessary * 

- Connect any of the three reference signals 
available at sockets 5MHz, 1MHz md 100kHz of 
the HP105 to EXT TRIGG of a 50MHz 
oacilloacope, e.g* Philips PM 3215. 

- Connect the oscillator aigral available at 
socket INT STD OUT of the counter to be 
adjusted, to Input V of the oacilloacope* 

- Set the oacilloacope to lOOna/div and adjust 
the fine trifTwier in the oacillator until the 
waveform moves with a velocity of max Idiv/IOs 
(0.1Hz), 

If the adjustment range ia too narrow, proceed 

as follows; 

- Set the fine trimmer fully clockwise* 

- Remove the two screws fixing the oscillator's 

text plate to the unit. 

- ieiiove the small plastic cylinder beneath the 
text plate uaing a pair of tweezers. 

- Connect an external counter via a lOMohm probe 
to socket INT STD OUT of the counter to be 
adjusted* 

- Adjust the coarse trimmer until the display 
read-out of the external counter is: 

1^0003Hz. 

- Refit the plastic cylinder and the text plate* 

- Recheck that the waveform velocity is 
Idiv/IOs, see above. 
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Pinning of PM 9679E> PM 969D and PM 9691 



3a f 




Cr-ound 


• 


/ 


NC 


• 




Ground 


• 




* , max ^OO rn A 


• 




f \/pp oufpu t /nfo f tfohm 


• 






• 


o 


NC 


• 






• 






• 




Botiom v/eu^ 


• 


to 



Note: Pin 9 and 10 are For factory me 

only 



Repair of oacillator PH 9679E, PH 9690 and 
PH 9691 



Repair of these racillatora may not be carried 
out by the local service organization. The 
complete sealed oacillator unit has to be sent 

to the factory for repair* 



Factory addreaa: 

PHILIPS Elektronikinduatrier AB 
Industrial Qperationa 
Supply Centre Service Departrttent 
S-175 88 JftRFULLA 

Sweden 
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Sales and service all over the world 



Mgm Burviu dfl U»Hon Riiip*. 

24 BDiiBiinville. 

El MmtvSiM. 213^&i«E72 

Ptiiipft ApffeniiM S^A^, 

CiiiU^ diG^rfU 3470, tCanti^lL 1430 Bimwi Aim; 

m. w 1 i42^i imajii2/f42aii3 

AvtMta Fliilipf Scttnific & lndsLiitrf4l^ 
as * 27 l^iul Stwt P,0. B#x 1 10, 

ti-a-isstaat 

PCSStfviee, 

2 Gnff4iilN AiMfUM, 
ilEsonbvik^ F,Oi 0 dm 2S#, 

Uv«l>o4l7NSW 21701 
li».: SI 2^2000 

Banflli Of«h; Pmm San#* &t#i LtO^ 
1S/17lCawrinetz«, 

P.D, 0dm 02; ftifmt. Dvcca; U4. 32S0S1/S, 411 STS 

Bdgi«/B*l|iqu.: Phi4%»i « MBLE SA^ 

Seiantitie and Induttriiri EquIpnieDt OhMlcm, 

80 Flua cV) D«iix GiFtf . 1070 BruKill«; 

tfi^asassm 

OoSKice.PTA. 

1&E S«nica. 

C«i&pP«ul 20^2, UPii 

BfMil; PSUipt do OrHil Ltda, 

Aa. Efttf, Lull Cvloi Oarrinl, 3009. Cajxa 1900. 
CEP 04071 Sm PhUo 
t*l. S&11 2411011 
SefvfctCytra: 

SiFt«n«t Pyofltfionaw, 
nun AntDn PhUipt 1. 

Caixa Postil 701B, 

OTOiOGirtnitictf^JP; 

(*i, SMI town 1 

PSiipt Elaea'DfHei Luf.^ 

Tfrt and Mtamuffmant O^., 

1001 Ellasmare 

ScarSoroutfi {Onitirkd MlP'tWf? 
tii. 141G-297B200 



Dhil>: PtiUips ChjUfii S A, 

Dlviiion Protisdoriai. Avda. Smm lilsTia OTSO^ 
Canila Piottil 2iS7, Santi^ di Chile; tel. 770038 

CDlDifilHi!: Irtdusirwa Philips dt CD'tuihhia S.A., 
CJle 13 dd. 61-39, Apiitufe Atr«® 4212. 
ODgotJ. tAtOQOSOO 

Ptmwiti PhiUpt A/S, 

StriPdlodsvii 4, 

P,a 0 dm 1919, 2300 Mblhhavfi S; 

tti.4S 1-S72222 

Diuuchiind 1Suridesreput9lik |c Philips ®riteH. 
UnTernflhfn<fiite«ii^ Ekkiromk fQr 
Wtssinshift und Induttrw, liilir«^i|rwse S7. 
Poittach 310 320, MrOO KaiwI-OettefihaysiD,- 

tsl. 49 B61 5010 

Ecuador: Philips Ecuadpr C.A,, 

Cisila 343, OuitD. td. ii3 2-230080 



lOl, Abdtl Riiwiiart el ftufeisttaet P,0, Bom 1687, Ciirp; 
tel 20 2 490922/490926/460928/402237 

Eirat Philips ElKtricel (Irdtfid) Ltd,. 

JMiwittad, Cton^eitfh, DufAn 14; tel 363 I^SWaSB 

EtpfUa: Phiipi IhifiDs S-A-E„ 

Di^ Apvatcit de Madidu Maftma: Villeviis 2, 
ApsnadD 2065. Madrid 26027; 
tel. 34 1‘4tM2200/4043200/4CNl4aOO 
Sq~ifiGi Genirti 

DptD Too. dE InstnMTiernicipn, 

Cdte de Alijasanz 76, Pidrid 26017, 
ifl 34-1 204S94{WW702i/2047 105 

EfliiiipP: Phil^ Ethiopia (Prhr Ltd. Co.|, 

Rss Abebe Arep«y AvePui. 

P-0 B. 2665, 

Addii Ab4bi: tel 448300 
Pinltnd; S*JOmi 

FmAM: S.A. ntiUps indijstr«lte at CDrnm«r€itle, 

OiUttion SeiihOt et In^mria. 

IDS Rue de Perre, E-P.62, 93 002 Ipbigpy Cadex 

tel. 33 16301111 

S»B Hellas 

Mcliei: PhiNpt S.A. iHefliritqDe, 

54 Avenue Synsrpij, P.O- Bdk 3163. 

Athera 10210 ; tel 30'1-92l53l1 

Hong Kong: Philips Monj, ICd»|| Lsdt., 

29/F Hupawell Centre, 

17, Kennedy RdkJ. GAD. Bdm 2106. 

Hong Kori*. 
tel. 852 2 283298 

IihSi; Peico Elear«nKS A Electricals Ltd . 

I&E Eauipmeni, Shlvs>Bar Ettete, 

Block **A"', Df. Annie Beuni Road, 

P O.B 8598. Sombsy 400 018 |^l: 
tel 91 224921600/4921613 



lr»; Pnnm Iren Ltd., P,ae, 1 1385 3MI, Teharen; 
tei.W^2 1474136/676168 

Iraq: Philips Midden Oosten B.V., fiedhOad Brarfbh, 

Munir Abbas SuidiniB, 

4#i floor. South Gate. P.Ql boM 6746. enflhdad; 
lel. B8040B 

Ifliiid; Hiimilitefliti SE,^ SietOn 6, ReyLiavitc; 
td. 24009 

Ittlit; PhiipiS.p,ASe^*df» l6iE/F«iM, 

Viale Eleezie 2, 20052 Mmam (Mil; tal. 39 3936361 

Japan: S«e Nippon 

Kanye: Phriipt 1Kany4) Ltd., 

01 KatoD Hoad, Irnlusiiial Aea,^ 

P.04. 30654, Natrcbi: tel 264 2 657999 

Lil»nefi: Phiips MiMIe East SARX., 

P.O. Bok 1 1670, Bayroulh; ta1 3«J300 

Malays: Philips MHaV«w Sod Btid., 

PfDlasslPfial DhtMon, 

RanDurce Ptaz«, Nd. 4, Pesiaran B*r«t 
P.O. Bdm 12183, Patalinp Jaya, SelangDr 
Kuila Lumpur; tel. 60 346441 1 
Syrioa Camre: 

76, Jalan Univeraty 
PetsUnfJaya 
Ta).: 693482144 

MiKiao: TdaecrnimifMaacIcine^ y 
S«tein« PfotessipiielesSA de C.V„ 

Pwitfite 162, Nbf . 659 
GbI. induetriil V48e^ 

02300 Maxico OF.. 

Tal.. 624-6674477 

Moroccti: Philips Miroc: S A, 304 loulevird Mohmned V, 

B P. 1 0898. Birxloer^. Cai4blapei 05; 
ttl. 212-302982/3M4467304764 

Nadarland: Phibpi Nederland, 

HDDfderpep PPS. euschdiik 626, Getoyw VB, 

6690 PO Eindhoven; tN. Sl ^O-TOSSW 

l«ed. Af4iM«i: PhMips AniJ.1 lane N,V,, 

SchDttESftweg Oast 148^ 

Posthus 3623. Wiiemttad.^ CuraOiD; 
tal S99-9 B16277/6l27Si 

New Zieatand: Philips New tailand Ltdi.,. 

Sdantiliic and Industrlil ^^mnrt OMsipri, 

68 06 Jemsii Quay, GAO. Box 2097. 

WaMinftDn; wl. 644 7367® 

Nlaetiat Assbciated Etoctronic Products Pi igerlal Ltd.. 

KM 16, Ikcrodu Read. O^otrP.O.B 1921, Lagos, 
tal.: 234 1400180/69 

Nippon: NF TfadioBCo. Ltd.. 

KirMioto Bldg 11-2., 

Tiunashimt Wseshi 1 Chome, Kohoku-ku, 

Yckohama 

Norg#: NorOt A4. PhiNpi„ 

0l^3t. Induf try and TetKomfmjneCatlcn, Samiduveien 70, 
Ppttbokt 1. Mangterud. N 0680 Oslo 6; tel. 47 2-680200 

Oastarraicli: OesterreichiechaPhilwM: Inckatm GmbH, 

Abt^lung Induetrw ElakferonA, 

TriaifflTSSirwie 64, 

Posifidh217,A1100Wien; 
tel. 43222445521/629141 

PaldilBa: Phdips Electricil Co. at Paktsten Ltd., 

P OA 7101, 

Karachi 3; tel. 92 21 725772 

Parafuay: Phiips del Parigyay S.A, 

Av. Artigas 1519. 

Cteilla da Correo 606, Afunden; 
tel 4062 1-29 1 924/29 1 9M 

Perd: Philips Peruana 5. A., 

Av. Alfonso Ugjtrie 1268. Lima 5, 

Apartadu Aareo 1941. Lima 100. tal. 5144-3261^0 

Philippinea: PhiNps Indtatrial Oevitopmam Int, 

2246 Pasong Temn. 

MeViti. Metro Mania, tel. 63 2 65S9B1/B68959 

Pcrtugil: Philips Portugijefa SAR.L-, 

1009 Lisboi (kidax, Av. En^. ° Duane Pacheco6, 1000 Lisboa; 
»1. 351 1463121/9 
Service Centfe: 

SenHcos T4cnico< Profawonais, OHutordta/C^mxide, P.O.Box IS 
279§iinda-a Valha. tel 351 1-2180071 

Saoudi Ardbiat Deregau Office of Philips indwtriet, 

Sebreen Btgd., Airport Hoad. P.D. Box 9844. 
fl^adh; tel 968- 14777908/4778463/4 7/83 1 6/4776336 

Sr^Wflit-SvisM-Svizzere: Phil^ A.G , 

AllmandiTreuB 140. Pcstfach 670.CH-6027 Zoricb; 
tel. 41 1 4883211 

SingipDre. Phiipt Pfopet DevetopmentlSJ Pit Ltd., 

Lorong 1 , Tao Payoh.^ 1st llocf . 

P.Q. Bax 340. Toe Nyob Central Pwt Off k». 

Sift9«Dre 9131. tel. 6S253B81 1 

South ANtca: South Af-rlein Phiips tPty|i Ltd-, 

2 Herb Street. New OcornfocttHn, P.O.i. 7703. 

Johanneiburs 2000. tat. 27-1 I B 1791 1 1 



SouftfiHKoraa: Phrlips Electronici IKDrcit Ltd^ 

260 199), Iteawon-^ng, ycngurtku„ 

C AO. Bdx 3680, Seoulf tcL 794 501 1/6 

SuDiHi: Oy Philips A6.. 

ICaivDfcatu B, 

P.d B» 2K. 

SF-00101 HthinLi 10; nl. 368-017271 
Set vici Cenire:_ 

SifMkalilontN 1-3. 

P.O. Box 1 1, SFO2630 Espoo; 
tel 3580S23122 

Sverige: Philips FdrsaliPiitfl AB, 

Ore. induetrfetekironik, Tegefciddivifen l. 

Feck, SI 16B4 Stockholm; td 45-8-7921000 

Syria; Philips Meyeo Orfem S A.B.L-* Rue Fardosi 79. 
B P. 2442, Oam«; 

tal 221^2 lflOQS«2t003/221026 

Taiwan: Philips Tanvan Ltd.., 

150, Tun Hya North Boad, 

P.aB*x 22978, Tiipw; 
tel. m-2 712-0500 

Tatiatmi: Phiips ITtiuenia) Ltd., 

T.D.FX Btiildlni. (1** BoorK Ohio/Upenp Rped 
P.Oi B«k. 20104, Oar «s Salaam; tef. 29571/4 

Thriland: Phiti|» Electrical Co. of Thailand Ltd., 

263 Sioni Road, P,D. B^x 961, Bangkok 10500; 
tel. ifr2 2^6330:9/23856666 

Tunitia: S.TJ,ET..^ 32 bitv Bua Ban Ghcdhaham. 

Tunis; ttl. 216-1-348666 

TOikiye: TOrk Philips Ticavet A.S., 

In^huCaddeti 76/80 
Pone Kututu 604. Bayegtu, 
litantotil;tal. 90-1-1436910 

IMtfd Arkb Eniretee; Phiirpt Middle East B V., 

Dubai Internatkintl Trade Ccfttea, LewN 11, 

PA BoxW69, DulHi: tel. 971-4-37700 



United KliigiiDii!: f ye Uniewn Ltd-, Vwk Street, 

Cembridee CB1-2PX; tel. 44 223 ^866 

Service CtfUfe: 

Pye Un«am Ltd.v 
Service Divnlonv 
Beddinfteii Lane, 

CrpVdon Cft9-4£N;. 

TH.; 44-1J8843670 

yrufuayt; IridufJirsa* Philip* del Uruguay SA., 
Avda Urupuey 1287. Cadlit daCorreo 294, 
MofTtevidiea; tal. 915641/2/3/4-919009 
Service M7I77-OT7B76 388484 

U,SA: 

PhUips Test and UeaiiLMrmient iPepanment Inc., 

Califunm, Garden Grove 92645 

12882 Vellay View Street, Suita 9; 

tel.: (2131504-6741/17141898 5000 

Camcn9a, Miipitss 96035 

477 Valley Way; 

tel. 14081046-5722 

nerfda. Winter Park 32769 

1B60 Lee Boad, Suita 229; 

tel, (3051528-1717 

lllincis, Itasca B01 43 

500 Park 6Ndl.Suite1l70, 

tel, (312)773-0616 

MasHchusetts, Woburn 01801 

21 Otympia Avenue; 

tal. (617)035-3972 

Minnesota. Minnaapolii 56420 

7851 Metre Penkywy, Suite 302; 

td. 1612) B54 2426 

New Jamy, Mahwah 07430 

86 McKee Dr in; 

tel 12015203800, Tc« frae60043l7l72 

Venezuela: irKlustrias VaneEolanas Phitipt S A, 
Ay Dtega CimercH, EdUicio Centra Colgatev 
Apartido Aarfc 1 167, Caracas 1010-A; 
tel 692 239381 1/23K222/230»33 

Zaire: SA.M,EAa.r.l., 137, Boulevard tki 30 juin, 
B.P 16636. Kinshasa: 
tel. 31687 31888 31921 

Zambia: Philip* EN^rical Zambia Ltd., 
MwarfbtthI Bead, P.O.B 3lB7i, Luttka; 
tel . 218511/218701 

Zimbabwe: Philip* Electrical (Pvtl Ltd., 

62 Muiare Road, P-D, Box 994, Harar#; 
tel, 4721 1/48031 



For mf Drmatkrn on change pi addrexi: 

Philips Export B.V., 

ScitettiliC arxl Irxlustrlil Equipment Dwisicn, 

Test and MaaMremant. BuKding TO 111 A R-G. Box 2 If. 
5600 MD Etndhovan The Natherlard* 

Tal 31-40^784606 

Fct coyntna* not hired hare: 

Phflipa Export 6,V.. I6E ExporL 

Test and Meaiuretnem, Building HIS, P.O. Box 218, 

5600 MD Bndhoven - The Netherlirids; 

T«, 31ACF7SSB46 



IndDfwsia: P.T Daeng Brcihetif. 
PA Box 41 Tatiei. Jakarta 



T&M/8601O1 



